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PREFACE. 


The  contents  of  the  present  volume  of  the  American  Ephemeris  are,  in 
general,  similar  to  those  of  the  volume  for  the  preceding  year.  Beginning 
with  the  volume  for  the  year  1882,  the  arrangement  of  the  work  is  as 
follows: — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich,  gives  the  positions  of  all 
the  bodies  of  the  solar  system  and  other  fundamental  astronomical  data  for 
equidistant  intervals  of  Greenwich  mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washingkmj  giveB  principally 
ephemerides  of  the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over 
the  meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  data 
for  their  reduction  are  also  included  in  this  part.  The  list  of  mean  places 
of  fixed  stars  has  been  greatly  enlarged,  for  the  convenience  of  field-as- 
tronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed 
with  data  for  their  computation.  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient.  The  additions  comprise  more  complete 
data'  for  eclipses  of  the  sun,  diagrams  showing  the  configurations  of  the 
satellites  of  Jupiter,  data  respecting  the  disks  of  Mercury  and  Venus  for  the 
reduction  of  meridian  and  photometric  observations,  and  diagrams,  with 
tables,  for  identifying  any  known  satellites  of  other  planets. 

SIMON  NEWCOMB, 

ProftS9or  U.  S»  Nwoyy  SuperiniendenL 
Washinoton,  September  90,  1880. 
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CORRECTIONS. 


EPHEMERIS  FOR  1881  (fibst  and  second  editions). 
{Continued  from  page  vi  of  the  second  edition  of  the  Ephemerii  for  1881.) 
Fftge  128,  August  12,  last  coliunii,  far    0.6*26  rtad    0.426 

EPHEMERIS  FOR  1882  (first  edition). 

{Continued  from  page  yi, of  the  first  edition  of  the  Ephemeris  for  1862.) 

S76^  column  A  requires  a  correction  of  -|-  7'.9  throughout  die  year. 
278,  precepsion  for  1882.5,  for    50''.2594  read    50''.2.596 

396  and  997,  the  mean  time  of  transit  of  Neptune  requires  to  he  diminished  hy  4*"  from  Sept.  1 
till  Decemher  32,  and  the  apparent  right  ascensions  and  declinations  between  the 

same  dates,  to  be  increased  by  the  motion  in  4  minutes. 

m  m 

407,  line  three  from  bottom,  for    -^  rtad    t- 

507,  line  twelve,  for    j!  —  C'  rtad    sf  —  f ' 

506,  line  four,  for    A*— 90*'  +  <^  rtad    J^-^ip^lW 

508,  line  five,  for    A*— 90°  — 0  rtad    JV-j- 0  4-180° 
510,  lines  five  to  eight,  make  the  computation  of  position  angle  read  as  follows:— 

Immersion.  Emeraloii. 


JV 

o          / 

91    22 

9f    2 

vfr 

204     2 

—  24     9 

—180 

180 

Q  115   24  246  53 

EPHEMERIS  FOR  1883  (fibst  editioi^). 
J67,  October  9,  semidiameter  at  noon,  for    IW  19''.]  rtmi    W  19^^.9 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  JEBA8, 

THE  TEAB  1883,  WHICH  GOMPBISBS  THE  LATTBB  FABT  OP  THE  107TH  AND  THE  BEOINNINO 
OF  THE  108th  TEAB  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMEBIGA, 
COBBESPONDS  TO — 


M 


M 


U 


The  yMr  6596  of  the  Julian  Period ; 

7391-92  of  the  Byzantine  era,  the  year  7392  commencing  on  September  Ist; 

5643-44  of  the  Jewish  era,  the  year  5644  commencing  on  October  2d,  or,  more  exactly, 

at  sunset  on  October  Ist; 
2t36  since  the  foundation  of  Rome,  according  to  Varro; 

2680  since  the  beginning  of  the  era  of  Naboziassar,  which   has   been   assigned  to 
Wednesday,  the  26th  of  February  of  the  3967th  year  of  the   Julian  Period: 
corresponding,  in  the  notation  of  chronologists,  to  the  747di;  and,  in  the  notation 
of  astronomers,  to  the  746th  year  before  the  birth  of  Christ; 
2659  of  the  Olympiads,  or  the  third  year  of  the  665th  Olympiad  conunenclng  in  July, 
1883|  if  we  ^  the  era  of  the  Olympiads  at  775i  years  before  Christ,  or  near 
the  beginning  of  July  of  the  year  3988  of  the  Julian  Period; 
2195  of  the  Grecian  era,  or  the  era  of  the  Seleucidn ; 
1599  of  the  era  of  Diocletiait. 
The  year  1301  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  2d  day  of 
November,  1883. 

The  first  day  of  January  of  the  year  1883  is  the  2,406,812th  day  since  the  commencement  of  the 
Julian  Period. 


u 


u 


CHBONOLOaiCAL  CYCLES, 


Dominical  Letter G 

Epact 22 

Lanar  Cycle  or  Golden  Number     •    •    •      3 


Sokr  Cycle 16 

Roman  Lidiction 11 

Julian  Period 6596 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC. 


O  The  Sun. 

<C  The  Moon. 

5  Mercury. 

9  Venus. 

©  The  Earth. 


^ 

Mars. 

:y 

Jupiter. 

h 

Saturn. 

§ 

Uranus. 

w 

Neptune 

SIGNS  OF  THE  ZODIAC. 


Summer  J 
Signs,    i 


4. 
5. 
6. 


T  Aries, 

y  Taurus, 

n  Gemini. 

£5  Cancer. 

SI  Leo. 

int  Virgo. 


Autumn  )    ^ 
Signs.   ^    ^ 

10. 


^  Libra, 
■"l   Scorpius. 
t    Sagittarius. 
Vy  Capricorn  us. 
SXS  Aquarius. 
3£  Pisces. 


ASPECTS. 

i  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension, 
a  Quadrature,  or  differing  90^  in  Longitude  or  Right  Ascension. 
2    Opposition,  or  differing  180^  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 


Q  Ascending  Node. 

8  Descending  Node. 

N.  North. 

S  .  South. 

£.  East. 

W.  West. 


// 


m 


Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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cs 

es 

P 

Q 

Mod. 

1 

Tues. 

2 

Wed. 

3 

Thur. 

4 

Frid. 

5 

Sat. 

6 

Sun. 

7 

Mon. 

8 

Tues. 

9 

Wed. 

10 

Thur. 

11 

Frid. 

12 

Sat. 

13 

Sun. 

14 

Mon. 

15 

Tues. 

16 

Wed. 

17 

Thur. 

18 

Frid. 

19 

Sat. 

20 

Sun. 

21 

Mon. 

22 

Tues. 

23 

Wed. 

24 

Tliur. 

25 

Frid. 

26 

Sat. 

27 

Sun. 

28 

Mon. 

29 

Tues. 

30 

Wed. 

31 

Thur. 

32 

THE  SUN'S 


Apparent 
Riubt  AaoeiudoD. 


h      m       • 

18  46  56.68 
18  51  21.56 

18  55  46.08 

19  0  10.23 
19  4  33.99 
19  8  57.32 

19  13  20.19 
19  17  42.57 
19  22  4.42 

19  26  25.72 
19  30  46.43 
19  35  6.54 

19  39  26.02 
19  43  44.84 
19  48  2.98 

la  52  20.41 

19  56  37.12 

20  0  53.10 

20  5  8.34 
20  9  22.83 
20  13  36.54 

20  17  49.47 
20  22  1.61 
20  26  12.96 

20  30  23.53 
20  34  33.31 
20  38  42.29 

20  42  50.47 
20  46  57.85 
20  51  4.43 
20  55  10.20 

20  59  15.16 


Diff.  for 
lUonr. 


N 

11.043 
ll.0-j» 

ii.oia 

I0.f>98 
10.981 
10.962 

10.942 
10.928 
10.69J) 

10.875 
10.851 
10.b25 

10.798 
10.770 
10.741 

10.71 1 
10.681 
10.650 

10.620 
10.588 
10.556 

10.523 
10.490 
10.457 

10.423 
10.390 
10.357 

10.324 
J  0.29 1 
10.257 
10.224 


Apparent 
Declination. 


// 


S.  23  0  49.9 
22  55  38.7 
22  50  0.2 

22  43  54.5 
22  37  21.7 
22  30  21.8 

22  22  55.3 
22  15  2.4 
22  6  43  4 

21  57  58.3 
21  48  47.5 
21  39  11.3 

21  29  10.0 
21  18  43.8 
21  7  53.2 

20  5d38.4 
20  44  59.7 
20  32  57.5 

20  20  32:0 
20  7  43.5 
19  54  32  5 

19  40  59.3 
19  27  4.2 
19  12  47.5 

18  58  9.7 
18  43  11.0 
18  27  51.8 

18  12  12.5 
17  56  13.6 
17  39  55.3 
17  23  18.0 


10.190  !S.  17  6  22.4 


Diff  ftfr 
IHoor. 


•1-12.39 
13.54 
14.68 

+ 15.81 
16.94 
18.05 

•I- 19.15 
20.25 
21.35 

+  22.42 

•  23.46 

24.53 

+  25.58 
26.60 
27.61 

+  28.61 
29.60 
30.57 

+  31.54 
32.48 
a3.41 

+  34.34 
35.24 
36.13 

+  37.01 
37.87 
38.72 

+  39.55 
40.36 
41.16 
41.93 

+  42.69 


Semi- 
diameter. 


// 


Sfyn  —The  mean  time  of  semidiameti'r  pa»Bing  may  be  foniid  by  rabtracting  0>.19  ftom  the  aidareal  time. 


Tbe  sign  +  preflx«)d  to  tbe  bonrly  change  of  decimation  indicai 


6  18.38 

6  18.37 

6  18.36 

6  18.34 

6  18.33 

6  18.30 

6  18.27 

6  18.24 

6  18.20 

6  18.16 

6  18.11 

6  18.06 

6  18.01 

6  17.95 

6  17.89 

6  17.83 

6  17.76 

6  17.68 

6  17.60 

6  17.51 

6  17.42 

6  17.32 

6  17.21 

6  17.10 

6  16.99 

6  16.87 

6  16.74 

6  16.60 

6  16.46 

6  16.31 

6  16.16 

6  16.01 


Sidereal 
Time  of 

Semi- 
diameter 
PaMing 
Meridian. 


71.08 
71.03 
70.98 

70.93 
70.87 
70.81 

70.74 
70.67 
70.60 

70.53 
70.45 
70  37 

70.29 
70.20 
70.11 

70,01 
69.91 
69.81 

69.71 
69.61 
69.51 

69.40 
69.29 
69.18 

69.07 
68.96 
68.85 

68.74 
68.62 
68.51 
68.40 

68.28 


EqoatkMiof 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m       • 

3  45.11 

4  13.34 

4  41.23 

5  8.75 

5  3^.87 

6  2.58 

6  28.83 

6  54.57 

7  19.79 

7  44.47 

8  8.56 
8  32.05 

8  54.90 

9  17.10 
9  38.62 

9  59.44 
10  19.54 
10  38.92 

10  57.55 

11  15.43 
1132.54 

11  48.87 

12  4.41 
12  19.17 

12  33.15 
12  46.34 

12  58.73 

13  10.32 
13  21.10 
13  31.09 
13  40.29 

13  48.68 


Diff.  for 
IHoor. 


1.182 
1.169 
1.154 

1.138 
1.121 
1.102 

1.082 
1.061 
1.039 

1.016 
0.991 
0.965 

0.938 
0.910 
0.881 

0.852 
0.622 
0.791 

0.760 
0.729 
0.697 

0.664 
0.631 
0.596 

0.565 
0.532 
0.499 

0.466 
0.433 
0.399 
0.366 

0.332 


es  that  aonth  deolinations  are  deoreaeing. 


IL 


JANUARY,   1883. 


AT  GREB2SrWlCH  MEAN  NOON. 


1 


Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SXTN. 

Mod. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

Sun, 

Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mod. 
Tues. 
Wed. 

Thur. 


5 

a 
o 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


^pparenl 
Bight  Aaoemion. 


E     m       a 

18  46  55.99 
18  51  20.79 

18  55  45.22 

19  0  9.29 
19  4  32.97 
19  8  56.22 

19  13  19.01 
19  17  41.31 
19  22  3.08 

19  26  24.32 
19  30  44.96 
19  35  5.00 

19  39  24.41 
19  43  43.17 
19  48  1.25 

19  52  18.62 

19  56  35.28 

20  0  51.21 

20  5  6.40 
20  9  20.84 
20  13  34.51 

20  17  47.40 
20  21  59.50 
20  26  10.82 

20  30  21.36 
20  34  31.11 
20  38  40.06 

20  42  48.21 
20  46  55.56 
20  51  2.12 
20  55  7.87 

20  59  12.82 


Dili:  for 
1  Hoor. 


ft 
1.039 

1.026 

1.012 

0.996 
0.978 
0.959 

0.939 

0.919 

10.897 

0.873 
0.848 
0.822 

0.795 

0.767 

10.738 

0.709 
0.679 
0.648 

0.618 
0.586 
0.554 

0.521 
0.488 
0.455 

0.422 
0.389 
0.356 

0.323 
0.290 
0.256 
0.22:) 


10.189 


Apparent 
DedUnatioD. 


// 


S.  23  0  50.7 
22  55  39.7 
22  50     1.4 

22  43  55.8 
22  37  23.2 
22  30  23.6 

22  22  57.4 
22  16  4.7 
22    6  45.9 

21  58  1.1 
21  48  50.6 
21  39  14.7 

21  29  13.7 
21  18  47.9 
21     7  57.6 

20  56  43.2 
20  45  4.8 
20  33    2.9 

• 

20  20  37.7 
20  7.49.6 
19  54  38.9 

19  41  6.0 
19  27  11.2 
19  12  54.9 

18  5a  17.4 
18  43  19.0 
18  28    0.1 

18  12  21.2 
17  56  22.6 
17  40  4.5 
17  23  27.6 

S.  17     6  32.3 


Diff.  for 
1  Hour. 


•1-12.38 
13.53 
14.67 

•1-15.80 
16.93 
18.04 

•1-19.14 
20.24 
21.34 

+  22.41 
23.47 
24.52 

+  25.57 

26.59 

•27.60 

+  28.60 
29.59 
30.56 

+  31 .53 
32.47 
33.40 

+  34.33 
35.23 
36.12 

+  37  00 
37.86 
38.70 

+  39.54 
40.35 
41.15 
41.92 

+  42.68 


Bqnation  of 

Tim«, 

to  bo 
Snbtrmcted 

ttwa 
Mean  Time. 


m       8 

3  45.03 

4  13.27 

4  41.14 

5  8.65 

5  35.77 

6  2.47 

6  28.70 

6  54.45 

7  19.67 

7  44.34 

8  8.42 
8  31.91 

8  54.76 

9  16.96 
9  38.48 

9  59.30 
10  19.40 
10  38.78 

10  57.41 

11  15.29 
11  32.40 

11  48.74 

12  4.28 
12  19.05 

12  33.03 
12  46.23 

12  58.62 

13  10.22 
13  21.01 
13  31.01 
13  40.21 

13  48.61 


Due  for 
IHoar. 


ft 

1.182 
1.169 
1.154 

1.138 
1.121 
1.102 

1.082 
1.061 
1.039 

1.016 
0.991 
0.965 

0.938 
0.910 
0.881 

0.852 
0.822 
0.791 

0.760 
0.729 
0.697 

0.664 
0.631 
0.598 

0.565 
0.532 
0.499 

0.466 
0.433 
0.399 
0.366 

0.332 


SiderMa 

Time, 

or 

Bight  Aaeension 

of 

Mean  Sun. 


h  m   8 

8  43  10.96 
8  47  7.52 
8  51  4.08 

8  55  0.64 

8  58  57.20 

9  2  53.75 

9  6  50.31 
9  10  46.86 
9  14  43.42 

9  i8  39.98 
9  22  36.54 
9  26  33.09 

9  30  29.65 
9  34  26.21 
9  38  22.77 

9  42  19.32 
9  46  15.88 
9  50  12.43 

9  54  8.99 
9  58  5.55 
20  2  2.11 

20  5  58.66 
20  9  55.22 
20  13  51.77 

20  17  48.33 

20  21  44.88 
20  25  41.44 

20  29  37.99 
20  33  34.55 
20  37  31.10 
20  41  27.66 

20  45  24.21 


NOTB. — The  aemidiameter  for  mean  noon  may  be  assamed  the  same  as  that  for  apparent  noon. 

The  sign  +  prefixed  to  the  honrly  change  of  declination  indicates  that  south  declinations 
are  deoTeaaing. 


Difll  for  1  Hour, 
+  9«.8565. 
(Table  IIL) 


JANUARY,   1883. 


m. 


AT  GREENWICH  MEAN  NOON. 


1 


o 
P 


i 

I 

it 


THE  SUN'S 


TBUB  LONGITUDE. 


Diff.  for 
1  Hoor. 


LATITUDK. 


Logiritiun 

of  the 

Radius  Yeotor 

of  Uie 

Bartb. 


DIA  for 
1  Hour. 


Kean  Time 

of 

Sidereal  Noon. 


■~E   m   a 

5  15  57.12 
5  12  1.21 
5  8  5.30 

5  4  9.40 
5  0  13.49 
4  56  17.56 

4  52  21.67 
4  48  25.76 
4  44  29.85 

4  40  33.94 
4  36  38.03 
4  32  42.11 

4  28  46.20 
4  24  50.29 
4  20  54.38 

4  16  58.46 
4  13  2.55 
4  9  6.64 

4  5  10.73 
4  1  14.82 
3  57  18.91 

8  53  23.00 
3  49  27.09 
3  45  31.18 

3  41  35.26 
3  37  39.35 
3  33  43.44 

8  29  47.53 
3  25  51.63 
3  21  55.72 
3  17  59.81 

3  14    3.91 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


280  47  36.6 

281  48  46.5 

282  49  56.7 

283  51     7.1 

284  52  17.6 

285  53  28.1 

286  54  38.6 

287  55  48.9 

288  56  58.9 

289  58    8.6 

290  59  18.0 

292  0  26.9 

293  1  35.1 

294  2  42.5 

295  3  49.1 

296  4  55.0 

297  6    0.0 

298  7    4.2 

299  8    7.5 

300  9    9.8 

301  10  11.2 

302  11  11.8 

303  12  11.5 

304  13  10.4 

305  14    8.5 

306  15    5.9 

307  16    2.5 

308  16  58.4 

309  17  53.6 

310  18  48.0 

311  19  41.6 

312  20  34.5 


// 


47  22.9 

48  32.6 

49  42.6 

50  52.8 

52  3.2 

53  13.5 

54  23.8 

55  33.9 

56  43.8 

57  53.4 
59    2.6 

0  11.3 


1 
2 


19.3 
26.6 


3  33.1 


4 
5 
6 


38.8 
43.6 
47.7 


7  60.9 

8  53.1 

9  54.3 

10  54.7 

11  54.3 

12  53.1 

13  51.1 

14  48.3 

15  44.7 

16  40.5 

17  35.6 

18  29.9 

19  23.3 

20  16.0 


52.89 
52.91 
52.93 

52.94 
52.94 
52.94 

52.94 
52.94 
52.92 

52.90 
52.88 
52.85 

52.82 

W2.79 

52.76 

52.73 
52.69 
52.65 

52.62 
52.58 
52.55 

52.51 
52.48 
52.45 

52.41 
52.38 
52.35 

52.31 
52.28 
52.25 
52.22 


162.19 


-0.11 

+  0.02 

0.15 

+  0.27 
0.39 
0.51 

+  0.63 
0.73 
0.79 

+  0.81 
0.81 
0.79 

+  0.74 
0.66 
0.56 

+  0.44 
0.31 
0.18 

+  0.04 

-0.07 

0.17 

-0.24 
0.29 
0.31 

-0.28 
0.24 
0.16 

-0.07 

+  0.05 

0.18 

0.32 

+  0.45 


9.9926680 
9.9926715 
9.9926772 

9.9926850 
9.9926946 
9.9927060 

9.9927191 
9.9927339 
9.9927504 

9.9927686 
9.9927884 
9.9928098 

9.9928330 
9.9928581 
9.9928852 

9.9929144 
9.9929458 
9.9929796 

9.9930159 
9.9930547 
9.9930961 

9.9931401 
9.9931868 
9.9932361 

9.9932881 
9.9933427 
9.9933999 

9.9934595 
9.9935213 
9.9935853 
9.9936513 

9.9937192 


+  1.0 
1.9 

2.8 

•I-  3.6 
4.4 
5.1 

-I-  5.8 
6.5 
7.2 

+  7.9 
8.6 
9.3 

+ 10.0 
10.8 
11.7 

+  12.6 
13.6 
14.6 

+  15.6 
16.7 
17.8 

+  18.9 
20.0 
21.1 

+  22.2 
23.3 
24.3 

+  25.3 
26.2 
27.1 

27.9 

+  28.7 


KonL— The  nambers  in  odiimii  A  conespond  to  the  true  equinox  of  the  date,  in  oolumn  k*  to 
the  mean  equinox  of  January  O'.O. 


jmL  for  1  Hoar, 
—  9«.8296. 
(Table  n.) 


IV. 


JANUARY,   1883. 


GREENWICH  MEAN  TIME. 

i 

THE 

MOON'S 

Day  of  the  Mo 

SEMLDIAMKTBB. 

fiOEIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AQB. 

Noon. 

Midnight. 

Koon. 

Diff.  for 
1  Hour. 

Midnight. 

Diff.  for 
IHoor. 

Meridian  of 
Groenwich. 

Diff  for 
1  Hoar. 

Noon. 

1 
2 
3 

14  48!8 
14  51.9 
14  57.7 

14  5d!o 

14  54.5 

15  1.6 

54'  15.0 
54  26.3 
54  47.8 

+  0.S5 
0.69 
1.10 

54  19!3 

54  35.8 

55  2.1 

+  0.47 
0.89 
1.28 

h      m 

18  21.8 

19  6.0 
19  52.4 

m 
1.80 

1.86 

1.99 

d 

21.8 
22.8 
23.8 

4 
5 
6 

15    6.1 
15  16.4 
15  28.0 

15  11.0 
15  22.1 
15  34.1 

55  18.5 

55  56.5 

56  39.1 

+  1.44 
1.69 
1.83 

55  36.7 

56  17.3 

57  1.2 

+  1.58 
1.77 
1.84 

20  41.5 

21  33.4 

22  27.5 

8.11 
8.82 
8.29 

24.8 
25.8 
26.8 

7 

8 
9 

15  40.1 

15  51.6 

16  1.7 

15  46.0 

15  56.9 

16  5.9 

57  23.3 

58  5.6 
58  42.6 

+  1.82 
1.67 
1.38 

57  44.9 

58  25.0 
58  58.2 

+  1.76 
1.64 
1.80 

23  23.0 

6 

0  18.8 

8.33 
8.31 

27.8 

28.8 

0.3 

10 
11 
12 

16    9.5 
16  14.6 
16  16.9 

16  12.4 
16  16.1 
16  17.1 

59  11.4 
59  30.2 
59  38.7 

+  0.99 

0.57 

+  0.14 

59  22.1 
59  35.8 
59  39.3 

+  0.78 
+  0.35 
-0.05 

1  14.0 

2  7.9 

3  0.6 

8.87 
8.88 

8.17 

1.3 
2.3 
3.3 

13 
14 
15 

16  16.6 
16  14.1 
16  10.0 

16  15.7 
16  12.3 
16    7.5 

59  37.6 
59  28.4 
59  13.2 

-0.88 
0.62 
0.73 

59  34.0 
59  21.5 
59    3.9 

-0.38 
0.63 
0.81 

3  52.5 

4  44.1 

5  36.3 

2.15 
8.16 
8.19 

4.3 
5.3 
6.3 

16 
17 

18 

16    4.7 
15  58.6 
15  52.0 

16     1.7 
15  55.4 
15  48.5 

58  53.8 
58  31.5 
58    7.2 

-0.87 
0.97 
1.05 

58  42.9 
58  19.5 
57  54.3 

-0.93 
1.08 
1.09 

6  29.5 

7  23.8 

8  19.1 

8.84 

8.89 
8.31 

7.3 

8.3 
9.3 

19 
20 
21 

15  44.9 
15  37.4 
15  29.6 

15  41.2 
15  33  5 
15  25.6 

57  41.1 
57  13.6 
56  44.8 

-1.12 
1.17 
1.22 

57  27.5 
56  59.3 
56  30.1 

-1.15 
1.80 
1.83 

9  14.6 

10  9.3 

11  2.3 

8.30 
8.25 
2.16 

10.3 
11.3 
12.3 

22 
23 
24 

15  21.5 
15  13.5 
15    5.8 

15  17.5 
15    9.7 
15    2.2 

56  15.2 
55  45.6 
55  17.3 

-1.24 
1.20 
1.14 

56    0.4 
55  31.0 
55    4.2 

-1.83 
1.17 
1.06 

11  52.9 

12  40.9 

13  26.5 

2.05 
1.94 
1.85 

13.3 
14.3 
15.3 

25 

26 
27 

14  58.8 
14  53.1 
14  49.1 

14  55.8 
14  50.9 
14  47.9 

54  51.9 
54  30.9 
54  16.1 

-0  97 
0.76 
0.46 

54  40.7 
54  22.6 
54  11.6 

-0.87 

0.68 

-0.89 

14  10.2 

14  52.7 

15  34.7 

1.79 
1.75 
1.75 

16.3 
17.3 
18.3 

28 
29 
30 
31 

14  47.2 
14  47.8 
14  51.0 
14  57.1 

14  47.1 
14  49.0 

14  53.7 

15  1.2 

54    9.1 
54  11.2 
54  23.2 
54  45.5 

-0.il 

+  0.89 

0.72 

1.14 

54    8.9 
54  15.9 

54  33.1 

55  0.5 

+  0.09 
0.50 
0.93 
1.35 

16  16.9 

17  0.0 

17  44.8 

18  31.8 

1.77 
1.83 
1.91 
2.01 

19.3 
20.3 
21.3 
22.3 

32 

15    5.9 

15  11.3 

55  17.9 

+  1.65 

55  37.6 

+  1.72 

19  21.3 

2.18 

23.8 

• 

JANUARY,   188S. 


V. 


■ 

GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AsooDBion. 

DIff.for 
1  Minute. 

DeollBotion. 

Diff.for 
1  Minute. 

Hoar. 

Right  Afioeiiaion. 

Difr.for 
1  Minute. 

Deolfnation. 

Diff.  for 
1  Minute. 

MONDAY  1. 

WEDNESDAY  3. 

• 

h    m      8 

8 

O         t        II 

// 

b    m      8 

8 

O         /         // 

If 

0 

12  3:}  10.72 

1.8769 

S.  7    5    7.0 

9.749 

0 

14    6    1.88 

9.0093 

S.14  11    5.7 

7.765 

1 

12  35    3.38 

1.8785 

7  14  50.8 

9.716 

1 

14    8    2.55 

9.0131 

14  18  49.9 

7.707 

2 

12  36  56.14 

1.8803 

7  24  32,9 

9.688 

2 

14  10    3.45 

9.0160 

14  26  30.6 

7.650 

3 

12  38  49.00 

1.8819 

7  34  13.3 

9.660 

3 

14  12    4.58 

9.0908 

14  34    7.9 

7.599 

4 

12  40  41.97 

1.8837 

7  43  52.1 

9.639 

4 

14  14    5.94 

9.0947 

14  41  41.6 

7.539 

5 

12  42  35.05 

1.8856 

7  53  2J).l 

9.609 

5 

14  16    7.54 

9.0986 

14  49  11.7 

7.471 

6 

12  44  28.24 

1.8875 

8   3    4.3 

9.572 

6 

14  18    9.37 

9.9SS5 

14  56  38.1 

7.410 

7 

12  46  21.55 

1.8885 

8  12  37.7 

9.549 

7 

14  20  11.44 

9.0364 

15    4    0.9 

7.348 

8 

12  48  14.98 

1.8914 

8  22   9.3 

9.511 

8 

14  22  13.74 

9.0403 

15  11  19.9 

7J286 

9 

12  50    8.-52 

1.8934 

8  3139.0 

9.479 

9 

14  24  16.28 

9.0444 

15  18  3.5.2 

7.333 

10 

12  52    2,18 

1.8955 

8  41    6.8 

9.447 

10 

14  26  19.07 

9.0485 

15  25  46.7 

7.150 

11 

12  53  55.98 

1.8977 

8  50  32.6 

9.414 

11 

14  28  22.10 

9.0595 

15  32  54.3 

7.094 

12 

12  55  49.91 

1.8999 

8  59  56.4 

9.381 

12 

14  30  25.37 

9.0566 

15  39  .58.0 

7.099 

13 

12  57  43.97 

1.9099 

9   9  18.3 

9.347 

13 

14  32  28.89 

9.0607 

15  46  57.8 

6.963 

14 

12  59  38.17 

1.9045 

9  18  38.1 

9.319 

14 

14  34  32.66 

9.0648 

15  5S  53.6 

6.896 

15 

13     1  32.51 

1.9068 

9  27  55.8 

9jam 

15 

14  36  36.67 

9.0690 

16    0  45.3 

6.898 

16 

13    3  26.99 

1.9009 

9  37  11.4 

9.949 

16 

14  'SS  40.94 

9.0739 

16    7  32.9 

♦6.759 

17 

13    5  21.61 

1.9116 

9  46  24.8 

9.906 

17 

14  40  45.46 

9.0774 

16  14  16.4 

6.690 

18 

13    7  16.38 

1U)141 

9  55  36.1 

9.169 

18 

14  42  50.23 

9.0817 

16  20  ,55.7 

6.690 

19 

13    9  11.30 

1.9167 

10    4  45.1 

9.131 

19 

14  44  55.26 

9.0859 

16  27  30.8 

6.549 

20 

13  11     6.38 

1.9199 

10  13  51.8 

9.093 

20 

14  47    0.54 

9.0901 

16  34    1.6 

6.477 

21 

13  13    1.61 

}M16 

10  22  56.3 

9.055 

21 

14  49    6.07 

9.0943 

16  40  28.1 

6.405 

22 

13  14  57.00 

1.9946 

10  31  58.4 

9.015 

22 

14  51  11.86 

9.0986 

16  46  50.2 

6..'Ci9 

23 

13  16  52.56 
Tl] 

1.9973 
fESDA 

S.  10  40  58.1 
Y  2. 

8.975 

23 

14  53  17.91 
THl 

9.1099 

URSDi 

S.16  53    7.9 
lY4. 

6.938 

0 

13  18  48.28 

1.9301 

S.10  49  55.4 

8.934 

0 

14  55  24.21 

9.1073 

S.  16  59  21 .2 

6.1h3 

1 

13  20  44.17 

i.»;«9 

10  58  50.2 

8.893 

I 

14  57  30.78 

9.1116 

17    5  29.9 

6.108 

2 

13  22  40.23 

1.9357 

11    7  42.5 

8.859 

2 

14  59  37.61 

9.1159 

17  11  34.1 

6U)32 

3 

13  24  36.46 

1.9387 

11  16  32.4 

8.810 

3 

15    1  44.69 

9.1209 

17  17  33.7 

5.955 

4 

13  26  32.87 

1.9417 

1 1  25  19.7 

8.767 

4 

15    3  52.03 

9.1946 

17  23  28.7 

5.677 

5 

13  28  29.46 

1.9447 

1134    4.4 

8.733 

5 

15    5  59.64 

9.1990 

17  29  18.9 

5.796 

6 

13  30  26.23 

1.M77 

1 1  42  46.4 

8.678 

6 

15    8    7.51 

9.1333 

17  35    4.4 

5.718 

7 

13  32  23.18 

1.9S06 

11  51  25.8 

80133 

7 

15  10  15.64 

9.1377 

17  40  45.1 

5Ut38 

8 

13  34  20.32 

1.9539 

12    0   2.4 

8.568 

8 

15  12  24.03 

9.1491 

17  46  21.0 

5..*>57 

9 

13  36  17.65 

1.9571 

12    8  36.3 

8.543 

9 

15  14  32.69 

9.1465 

17  51  52.0 

5.475 

10 

13  38  15.17 

1.9603 

12  17    7.4 

8.494 

10 

15  16  41.61 

9.1508 

17  57  18.0 

5.393 

11 

13  40  12.88 

1.9635 

12  25  35.6 

8.446 

11 

15  18  50.79 

9.1559 
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5J)10 

12 
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1.9668 
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9.1597 
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13 
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13 
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9.1640 

18  13    6.2 
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14 
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8.300 

14 

15  25  19.92 

9.1684 

18  18  12,0 
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15 

13  48    5.72 

1.9769 

12  58  59.3 

8.949 

15 

15  27  30.16 

9.1738 

18  23  12.7 

4.967 

16 

13  50    4.44 

1.9804 

13    7  12.7 

8.198 

16 

15  29  40.66 

9.1779 

18  28    8.1 

4.8m 

17 

13  52    3.37 

1.9839 

13  15  23.0 

8.147 

17 

15  31  51.42 

9.1815 

18  32  58.3 

4.799 

18 

13  54    2.51 

1.9874 

13  23  30.3 

8.095 

18 

15  M    2.44 

9.1858 

18  37  43.2 

4.703 

19 

13  56    1.86 

1.9910 

13  31  34.4 
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19 

15  36  13.72 

9.1909 

18  42  22.7 
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20 
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1.9946 
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20 
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21 

14    0    1.2! 
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21 
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22 
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23 
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9.0056 
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23 
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24 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION* 
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9.3099 

20   5  18.5 

9.338 

11 

16  11  49.09 
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9.9-/33 

19  55  a5.8 
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4.669 

6 

16  55  23.67 

9.3968 

20  23  18.0 
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OBEENWIGH  MEAN  TTME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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22  29  52.45 
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9.9457 

0  46  29.2 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  filGUT  ASCENSION  AND  DECLINATION. 
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GBEENWIOH  MKAN  TIME. 

« 
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4 

1  New  Moon 

....      8    17    , 

59.3 

11 
12 

14  11  42.52 
14  13  42.08 

1JI910 
1.9943 

14  16  37.8 
14  24   7.0 

7.516 
7.457 

2>  First  Quartc 

w     ...    15    12 

47.5 

13 

14  15  41.84 

14)977 

14  31  32.7 

7.399 

< 

3  Full  Moon 

....    22    19 

15.5 

14 

14  17  41.80 

9.0011 

14  38  54.9 

7.340 

< 

[  fjaflt  Quarte 

r.    ...    30    22    ! 

36.6 

15 

14  19  41i^ 

9.0046 

14  46  13.5 

7.960 

16 
17 

14  21  42.34 
14  23  42.92 

9.0079 
9.0113 

14  53  28.5 

15  0  39.7 

7.918 
7.156 

• 

18 

14  25  43.70 

9.0147 

15   7  47.2 

7.093 

d       h 

19 

14  27  44.69 

9.0183 

15  14  50.9 

7.031 

( 

C  Periffee.    • 

....     12      0.0 

20 

14  29  45.90 

9.0990 

15  21  50.9 

6.968 

^ 

C  Apogee.    • 

....    28      6.9 

21 

14  31  47.33 

9.0956 

15  28  47.1 

6.904 

( 

22 
23 

14  33  48.97 
14  35  50.83 

9.0999 
9U)388 

15  35  39.4 
15  42  27.8 

6.830 
6.774 

• 

24 

14  37  52.91 

9.0385 

3.15  49  12.3 

6.708 

. 

14 
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GREEM  VVIOH  MEAN  TIME. 

f 

LUNAR  DISTANCES. 

• 

- 

• 
1 

Name  and  Direotlon 
otO)4tcit. 

Noon. 

P.L. 

of 
DtA 

II  lb. 

P.L. 

of 
Diff. 

Vlh. 

P.L. 

of 

Dift. 

lX»i. 

P.L. 

of 
Biit 

Pollux 

Rej^ulus 

Antares 

Sun 

W. 
W. 
E. 
E. 

O          1         II 

79  16  46 
42  20  27 
57  35    8 
90  22  33 

3156 
3113 
3106 
3471 

O          1         II 

80  43  48 
43  48  21 
56    7    6 
89    1  37 

3153 
3109 
3105 
3469 

0         /        // 

82  10  54 
45  16  20 
54  39    2 

87  40  38 

3148 
3103 
3103 
3466 

O        1       n 

83  38    5 
46  44  26 
53  10  56 
86  19  36 

3145 
3098 
3101 
3469 

2 

Reguliis 
Antares 

Sun 

W. 
E. 

54    6  41 
45  49  43 
79  33    9 

3066 
3087 
3436 

55  35  32 
44  21  17 
78  11  33 

3058 
3083 
3499 

57    4  33 
42  52  47 

76  49  49 

3061 
3079 
3499 

58  33  43 
41  24  12 
75  27  57 

3043 
3075 
3414 

3 

ReguluB 
Antares 

Sun 

W. 
E. 
E. 

66    2  15 

34    0    8 
68  36  13 

2905 
3057 

3368 

67  32  34 
32  31    6 
67  13  20 

9985 
3055 
3357 

69    3    6 
31    2    1 
65  50  14 

9974 
3054 
3346 

70  33  51 
29  .32  55 
64  26  56 

9964 
3053 
3336 

4 

Re^ulus 
Spica 

Sun 

W. 
W. 
£. 

78  11  12 
24  14  38 
57  27    5 

9903 
3883 
3974 

79  43  27 
25  47  19 
56    223 

9890 
9670 
3961 

81  15  59 
27  20  17 
54  37  26 

3877 
3857 
3947 

82  48  47 
28  53  31 
53  12  13 

3863 
3643 
3833 

5 

ReguluB 
Spica 

Sun 

W. 
W. 
E. 

90  37  15 
36  44    9 
46    2    0 

9794 
9774 
3163 

92  11  51 
38  19  11 
44  35    7 

9779 
9750 
3148 

93  46  46 
39  54  33 
43    7  56 

2765 
9744 
3134 

95  22    0 
41  30  14 
41  40  28 

9750 
9t30 
3119 

6 

Re^iilus 
Spica 

Sun 

W. 
W. 
E. 

103  23    6 
49  33  36 
34  18  49 

9676 
9655 
3051 

105    0  18 
51  11  17 

32  49  40 

9661 
9640 
3038 

106  37  50 
52  49  18 
3J  20  15 

8646 
9694 
3096 

108  15  42 
54  27  40 
29  50  34 

3638 
8610 
3014 

10 

Sun 

a  Arietis 

Saturn 

W. 
E. 
E. 

17    6  26 

88  49  24 
103    8  14 

9731 
9319 
9966 

18  42  24 

87    3  53 

101  21  24 

9709 
3314 
9S50 

20  19    1 
85  18  14 
99  34  24 

9678 
9309 
9953 

21  56  10 
83  32  27 
97  47  16 

9659 
3303 
9948 

U 

Sun 

a  Arietis 

Saturn 

Aldelmran 

E. 
E. 
E. 

30    7  10 
74  41  54 

88  49  48 
107  48    7 

9600 

9986 
9998 

9940 

31  46    5 
72  55  34 
87    2    2 

106    0  39 

9599 
9984 
9994 
9937 

33  25  11 

71    9  11 

85  14  11 

104  J3    6 

9586 
2983 
2999 
9934 

35    4  26 

69  22  47 

83  26  17 

102  25  29 

9580 
9983 
8990 
9939 

12 

Sun 

a  Arietis 

Saturn 

Aldebaran 

Jupiter 

W. 
E. 
E. 
E. 
-E. 

43  22    8 
60  30  51 
74  26  15 
93  26  51 
106    0  22 

9563 
9969 
9916 
9998 
9199 

45    1  51 
58  44  35 
72  38  12 
91  39    5 
106  11  42 

3564 
3999 
9917 

9998 
9199 

46  41  35 
56  58  24 
70  50  10 
89  51  19 
104  23    3 

9564 
.  9396 

9918 
9999 
9193 

48  21  20 
55  12  18 
69    2  10 
88    3  34 
102  34  25 

9563 
9300 
3290 
3930 
9194 

13 

Sun 

a  Arietis 
Saturn 
Aldebaran 
Jupiter 

E. 
E. 
E. 
E'. 

5i6  39  56 

•  40  23  46 

60    2  45 

79    5  23 

'  93  31  49 

9569 
9334 
9931 
9940 
9904 

58  19  33 
44  38  36 
58  15    3 
77  17  55 
91  43  27 

9579 
9344 
9933 
9913 
9907 

59  59    6 
42  53  40 
56  27  25 
75  30  31 
89  55  10 

9575 
9355 
9937 
9946 
9910 

61  38  35 
41    9    0 
54  39  52 
73  43  12 
88    658 

9578 
9367 
9940 
3950 
^14 

14 

Sun 

Fomalhaut 

Saturn 

Aldebaran 

Jupiter 

W. 
W. 
E. 
E. 
E-. 

69  54  48 
39  39  20 
45  43  35 
()4  48    5 
79   7  22 

9508 
3599 
9969 
9971 
9935 

71  33  46 
40  57  55 
43  56  40 
63     1  23 
77  19  4G 

9603 
3511 
9967 
9976 
9939 

73  12  37 
42  18    7 
42    9  52 
61  14  49 
75  32  17 

9608 
3439 
9979 
2981 
8945 

74  51  21 
43  39  47 
40  23  12 
59  28  22 
73  44  56 

9613 
3363 
9978 
9887 
8949 

15 

Sun 

W. 

83    3  12 

9641 

84  41  11 

9648 

86  19    1 

9664 

87  56  43 

9660 

XIV. 


JANUARY,   1883. 


15 


GREENWICH  MEAN  TIME. 

LUNAR  DI8TANCE& 

• 

Dsy  of  the 
Month. 

Name  and  Diroetkm 
of  Direct. 

Midnight 

P.L. 

of 

Diff. 

XVli. 

P.L. 
of 

Dur. 

XVlllii 

P.L. 

of 

Dlff. 

XXlh. 

P.L. 

of 

Dlff. 

1 

Pollux 

Regulus 

AntoreH 

Suit 

W. 
W. 
E. 
E. 

O          t       II 

85    5  20 
48  12  38 
51  42  48 
84  58  29 

3140 
8009 

aeoB 

3458 

Oil! 

86  32  41 

49  40  57 

50  14  37 
83  37  18 

3136 
3086 
3006 
3453 

88    0    7 
51    9  24 
48  46  23 
82  16    1 

3131 
3080 
3093 
3447 

O           1        1* 

89  27  39 
52  37  58 
47  18    5 

80  54  38 

3195 
3073 
3000 
3449 

2 

Reguliw 

Aiitores 

Sun 

W. 
E. 
E. 

60    3    3 
39  55  32 
74    5  56 

3034 
3079 
3405 

61  32  34 
38  26  48 
72  43  45 

3095 
3068 
3307 

63    2  16 
36  57  59 
71  21  25 

3015 
3064 
3388 

64  32    9 
35  29    6 
69  58  55 

3005 
3060 

3378 

3 

Regulus 
Antiires 

Sun 

E. 
E. 

72    4  49 
28    3  48 
63    326 

9059 
3063 
3394 

73  36    2 
26  34  41 
61  39  42 

9940 
3056 

3319 

75    7  30 
25    5  37 

60  15  44 

9098 
3061 
3300 

76  39  13 
23  36  39 
58  51  32 

9015 
3000 

3987 

4 

Regulus 

Spica 

Sun 

W. 
W. 
E. 

84  21  53 
30  27    3 
51  46  43 

9640 
9890 
3919 

85  55  17 
32    0  53 
50  20  57 

9836 
9816 
3906 

87  28  58 
33  35    0 
48  54  55 

9899 
9809 
3  J  09 

89    2  57 
35    925 
47  28  36 

9808 
9788 
3177 

5 

Rftgulus 
Spica 

Sun 

W. 
W. 
E. 

96  57  34 
43    6  14 
40  12  42 

9734 
9715 
3105 

98  33  28 
44  42  34 
38  44  39 

9790 
9700 
309J 

100    9  41 
46  19  14 
37  16  19 

9705 
9664 
3078 

101  46  14 
47  56  15 
35  47  42 

9601 
9660 
3064 

6 

Regulus 
Spica 

Sun 

W. 
W. 
E. 

109  53  54 
56    622 
28  20  38 

9617 
9904 
3003 

111  32  26 
57  45  25 
26  50  29 

9603 
9580 
9994 

113  11  17 
59  24  48 
25  20    9 

9588 
9564 
9986 

114  50  28 
61    4  32 
23  49  39 

9574 
9550 
9060 

10 

Sun 

a  Arietis 
Saturn 

W. 
E. 
E. 

23  33  45 
81  46  32 
96    0    0 

9M3 
$!398 
9943 

25  11  41 

80    0  30 
94  12  36 

9699 
9995 
9239 

26  49  56 
78  14  2:) 
92  25    6 

9618 
9S31 
9935 

28  28  26 
76  28  11 
90  37  30 

9608 
SB88 

11 

Sun 

a  Arietis 
Saturn 
Aldebaran 

W. 
E. 
E. 
E. 

36  43  48 

67  36  22 

81  38  20 

100  37  49 

9576 
9963 
9919 
9930 

38  23  16 
65  49  57 
79  50  21 
98  50    6 

9579 
9983 
9318 
9990 

40    2  49 

.64    3  33 

78    2  20 

97    222 

9569 
9985 
99  J  7 
9999 

41  42  27 
62  17  11 
76  14  18 
95  14  37 

9566 

9986 
9916 

S998 

12 

Sun 

a  Arietis 
Saturn 
Aldebaran 
Jupiter 

W. 

E. 
E. 
E. 
E. 

50    1    6 
53  26  18 
67  14  12 
86  15  51 
100  45  49 

9564 

8306 

9991 
9931 
9196 

51  40  51 
51  40  26 
65  26  16 
84  28  10 
98  57  15 

9564 
9311 
9999 
9933 
9197 

53  20  35 
49  54  42 
6:3  38  22 
82  40  31 
97    8  43 

9566 
9318 
9995 
9935 
9190 

55    0  17 
48    9    8 
61  50  32 
80  52  55 
95  20  14 

9568 

9396 
9997 
9937 
9909 

13 

Sun 

a  Arietis 
Saturn 
Aldebaran 

JUPTTBR 

W. 

E. 
E. 
E. 
E. 

63  18    0 
39  24  38 
52  52  24 
71  55  59 
86  18  51 

9589 
9380 
9944 
9953 
9917 

64  57  20 
37  40  35 
51     5    2 
70    8  51 
84  30  49 

9585 
9306 
9949 
9957 
9991 

66  36  a5 
35  56  54 
49  17  47 
68  21  49 
82  42  53 

9500 
9413 
9953 
SB09 
9996 

68  15  44 
34  13  38 
47  30  38 
66  34  54 
80  55    4 

9593 
9433 
9957 
9966 
9931 

14 

Sun 

Fomalhaut 

Saturn 

Aldebaran 

Jupiter 

W. 

•w. 

E. 
E. 
E. 

76  29  58 
45    2  46 
38  36  40 
57  42    3 
71  57  42 

9618 
3309 
9984 
9999 

9955 

78    8  28 
46  26  55 
36  50  17 
55  55  52 
70  10  36 

9694 

3948 
9900 
9998 
9960 

79  46  50 
47  52    7 
35    4    3 
54    9  50 
68  23  38 

9699 
3901 
42996 

9304 
9966 

81  25    5 
49  18  15 
33  17  58 
52  23  57 

66^48 

9635 
3159 
9309 
9311 
9971 

15 

Suit 

W. 

^34  16 

9607 

91  11  40 

9673 

92  48  56 

9680 

94  26    3 

.9687 

16 
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XV. 


6BEENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

- 

^4 
1^ 

P.L. 

P.L. 

P.L. 

P.L. 

Name  tsad,  Direotioii  1 

Noon. 

of 

np^t 

of 

VPi. 

of 

IX^* 

of 

of  0»eok 

Diff. 

Dllf. 

Biir. 

DliT. 

Oil/ 

O          1       II 

O         t       II 

o       /     // 

15 

Fomalhaut 

W. 

50  45  13 

3199 

52  12  56 

3080 

53  41  19 

3060 

55  10  17 

3834 

Satubh 

E. 

31  32    2 

9300 

29  46  16 

9316 

28    0  40 

9394 

26  15  15 

9331 

Aldebartin 

E. 

50  38  13 

9317 

48  52  38 

9394 

47    7  13 

9330 

45  21  58 

9337 

Jupiter 

E. 

64  50    6 

9977 

63    333 

9963 

61  17    9 

9980 

59  30  54 

9905 

Pollux 

E. 

93  11    3 

9985 

91  27    7 

9901 

89  43  19 

9306 

87  59  39 

MOO 

16 

Sun 

W. 

96    3    0 

9894 

97  39  48 

9701 

99  16  27 

9708 

100  52  57 

9715 

Foomlhaut 

W. 

62  41  53 

9947 

64  13  12 

9096 

65  44  45 

9097 

67  16  30 

9910 

a  Pegasi 
Aldebaraii 

W. 

43  19  19 

9880 

44  56  26 

9667 

46  33  50 

9656 

48  11  29 

9646 

E. 

36  38  20 

9376 

34  54  11 

9364 

33  10  14 

9304 

31  26  31 

9404 

Jupiter 

E. 

50  41  55 

9398 

48  56  36 

9335 

47  11  27 

9341 

45  26  28 

9348 

Pollux 

E. 

79  23  37 

9487 

77  40  55 

0444 

75  58  23 

9451 

74  16    1 

9450 

17 

Suir 

W. 

108  53    1 

97S9 

110  28  32 

9760 

112    3  54 

9767 

113  39    5 

9775 

Fomalhaut 

W. 

74  57    9 

9609 

76  29  29 

9800 

78    1  49 

9800 

79  34    9 

9901 

aPegasi 

W. 

56  22  10 

9093 

58    034 

9091 

5999    1 

9890 

61  17  29 

9091 

Jupiter 

E. 

36  44    8 

9385 

35    0  12 

9383 

33  16  28 

9401 

31  32  55 

9410 

Pollux 

E. 

65  47    9 

9503 

64    6    0 

9513 

6225    5 

9Bfi3 

60  44  24 

9633 

Regulus 

E. 

102  13  57 

9491 

100  30  53 

9498 

98  47  58 

9434 

97    5  12 

9440 

18 

Sun 

W. 

121  32  27 

9614 

123    6  36 

9893 

124  40  34 

9831 

126  14  21 

9840 

Fomalhaut 

W. 

87  15    1 

9990 

88  46  54 

9096 

90  18  40 

9033 

91  50  17 

9049 

a  Pe^si 
a  Anetifl 

W. 

69  29  26 

9830 

71    7  40 

9633 

72  45  50 

9837 

74  23  54 

9649 

W. 

25  57  19 

9796 

27  33  24 

9705 

29    958 

9687 

30  46  56 

3673 

Pollux 

E. 

52  24  47 

9503 

50  45  43 

9607 

49    6  57 

9091 

47  28  31 

9837 

Regulufl 

E. 

88  33  44 

9475 

86  51  56 

9489 

85  10  17 

9480 

83  28  48 

M96 

19 

a  Anetifl 

W. 

38  55    4 

9043 

40^    1 

9641 

42  11    0 

9641 

43  48  59 

9643 

Saturn 

W. 

23  53  40 

9597 

25*34  15 

9533 

27  14  42 

9540 

28  55    0 

9546 

Pollux 

E. 

3922    7 

9734 

37  46  12 

9750 

36  10  50 

9786 

34  36    4 

9816 

Regulufl 

E. 

75    3  57 

9633 

73  23  20 

954] 

71  43  14 

9540 

70    3    9 

9557 

20 

a  Arietifl 

W. 

51  58  15 

9657 

53  a5  53 

9681 

55  13  25 

9006 

56  50  50 

9679 

Saturn 

W. 

37  14  13 

9580 

38  53  35 

9588 

40  32  46 

9506 

42  11  46 

9804 

Aldebamn 

W. 

18  27  41 

9850 

20    5  16 

9854 

21  42  57 

9663 

23  20  40 

9868 

Regulufl 

E. 

61  45  32 

9500 

60    636 

9608 

58  27  52 

9617 

56  49  20 

98B6 

21 

a  Anetifl 

W. 

64  55  58 

9704 

66  32  33 

9711 

68    8  59 

9718 

69  45  15 

9795 

Saturn 

W. 

5024    5 

9845 

52    1  59 

9854 

53  39  41 

9089 

55  17  12 

96n 

Aldebaran 

W. 

31  28  37 

9679 

33    5  54 

9678 

34  43    4 

9684 

3620    5 

9001 

Regulus 

E. 

48  39  52 

9675 

47    2  39 

9886 

45  25  40 

98!r7 

43  48  56 

9706 

Spica 

E. 

102  19    6 

9640 

100  41    5 

9640 

99    3  16 

9857 

97  25  39 

9866 

22 

a  Arietifl 

W. 

77  43  59 

9766 

79  19  11 

9775 

80  54  11 

9785 

82  28  59 

9798 

Saturn 

W. 

63  21  47 

9716 

64  58    6 

9795 

66  34  12 

9734 

68  10    6 

9744 

Aldebaran 

W. 

44  22  44 

9730 

45  58  44 

9738 

47  34  34 

9746 

49  10  13 

9756 

Jupiter 

W. 

30  41  20 

9709 

32  17  58 

9710 

33  54  25 

9718 

35  30  41 

9797 

Regulufl 

E. 

35  49    9 

9771 

34  14    3 

9785 

32  39  15 

9800* 

31    4  47 

9816 

Spica 

E. 

89  20  33 

9n9 

87  44    9 

9791 

86    7  57 

9730 

84  31  57 

9740 

23 

a  Arietifl 

W. 

9020    2 

9640 

91  53  38 

9860* 

9337    1 

9860 

95    0  12 

9860 

Saturn 

W. 

76    6  29 

9791 

77  41    8 

9801 

79  15  34 

9811 

80  49  48 

9891 

Aldebaran 

W, 

57    532 

9800 

5840    0 

9806 

60  14  17 

9618 

61  48  22 

98n 

XVI. 
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GREENWICH  MEAN  TIME. 

p 

LUNAR  DISTANCES. 

c 

5^ 

P.L. 

P.L. 

P.L. 

P.L. 

oi 

irame  and  Direotion  1 

Midnight. 

of 

K.\y^ 

of 

XVillb 

of 

XXlh. 

of 

15 

of  Object. 

DifT. 

i>iir. 

Diff. 

Diff. 

Fomalhaut 

W. 

5(i39  47 

3019 

O        1       n 

58    9  45 

9993 

O           i         /' 

59  40    7 

9075 

O           1        It 

61   10  51 

9961 

iiJAToaN 

E. 

24  30    1 

S339 

22  44  59 

9349 

21    0  11 

93S0 

19  15  37 

9370 

Aldebnran 

E. 

43  36  53 

9344 

41  51  58 

9359 

40    7  14 

9360 

38  22  41 

9368 

Jupiter 

E. 

57  44  47 

9301 

55  58  49 

8308 

54  13     I 

9315 

52  27  23 

9399 

Pollux 

E. 

86  16    8 

9409 

84  32  46 

9415 

82  49  33 

9499 

8!    6  30 

9419 

16 

Sun 

W. 

102  29  17 

9799 

104    5  28 

9799 

105  41  29 

9737 

107  17  20 

9744 

Fomalhaut 

W. 

68  48  25 

9919 

70  20  28 

9908 

71  52  37 

9904 

73  24  51 

9901 

a  PegHHi 

W. 

49  49  21 

9839 

51  27  23 

9633 

53    5  33 

9699 

54  43  49 

9685 

Aidebaran 

E. 

29  43    2 

9414 

27  59  48 

9496 

26  16  50 

9438 

24  34    9 

9459 

Jupiter 

E. 

43  41  39 

9355 

41  57    0 

9363 

40  12  32 

9371 

38  28  15 

8378 

Pollux 

E. 

72  33  50 

9467 

70  51  51 

9477 

69  10    5 

9485 

67  28  31 

9494 

17 

Sun 

W. 

115  14    6 

9709 

116  48  57 

9791 

113  23  37 

9796 

119  58    7 

9806 

Fomalhaut 

W. 

81    6  27 

9MK) 

82  38  42 

9905 

84  10  54 

9909 

85  43    1 

9015 

a  Pegnsi 

W. 

62  55  56 

9091 

64  34  22 

9693 

66  12  46 

9694 

67  51     8 

9697 

Jupiter 

E. 

29  49  34 

9418 

28    6  25 

9497 

26  2J)  29 

9437 

24  40  47 

9448 

Pollux 

E. 

59    3  57 

9544 

57  23  45 

9556 

55  43  49 

9567 

54    4    9 

9580 

Regulufl 

E. 

95  22  35 

9448 

93  40    8 

9454 

91  57  50 

9461 

90  15  42 

9468 

J8 

Sun 

W. 

127  47  57 

9849 

129  21  21 

9858 

130  54  34 

9866 

132  27  36 

9876 

Fomalhaut 

W. 

93  21  43 

9950 

94  52  58 

9960 

m  24    1 

9970 

i)7  54  52 

9981 

a  Pegasi 

W. 

76    1  52 

9640 

77  39  44 

9659 

79  17  29 

9657 

80  55    7 

9663 

a  Arietis 

W. 

32  24  12 

9863 

34    1  42 

9655 

35  39  22 

9649 

37  17  10 

9645 

Pollux 

E. 

45  50  26 

9654 

44  12  44 

9671 

42  35  25 

9690 

40  58  32 

9711 

Regulus 

E. 

81  47  29 

9503 

80    6  20 

9511 

78  25  22 

9516 

70  44  34 

9596 

19 

a  Arietis 

W. 

45  26  56 

9644 

47    4  51 

9646 

48  42  43 

9649 

50  20  31 

9659 

Saturn      ^ 

W. 

30  a5    9 

9553 

32  15    9 

9550 

33  55    0 

9566 

35  34  41 

9573 

Pollux 

E. 

33    1  57 

9651 

31  28  35 

9680 

29  56    2 

9939 

28  24  24 

9063 

Regulus 

E. 

68  23  15 

9565 

66  43  32 

9573 

65    4    0 

9589 

63  24  40 

9590 

30 

a  Arietis 

W. 

58  28    8 

9678 

60    5  18 

9684 

61  42  20 

9690 

63  19  13 

9636 

Saturn 

W. 

43  50  36 

9619 

45  29  15 

9890 

47    7  43 

9698 

48  46    0 

9637 

Aidebaran 

W. 

24  58  2;) 

9654 

26  36    4 

9657 

28  13-41 

9669 

29  51  12 

9666 

Regulus 

E. 

55  11     0 

9635 

53  32  53 

9645 

51  54  59 

9655 

50  17  10 

9665 

21 

a  Arietis 

W. 

71  21  21 

9733 

72  57  17 

9741 

74  33    2 

9750 

76    8  36 

£758 

• 

Saturn 

W. 

56  54  31 

9681) 

58  31  38 

S689 

60    8  33 

9698 

61  45  16 

9707 

Aidebaran 

W. 

37  56  57 

9698 

39  33  :39 

9706 

41   10  11 

9714 

42  46  as 

9799 

Regulus 
Spica 

E. 

42  12  27 

9719 

40  36  13 

9731 

39    0  15 

9744 

37  24  33 

9757 

E. 

95  48  14 

9675 

94  11    0 

9663 

92  33  58 

9693 

90  57    9 

9703 

22 

a  Ai-ietis 

W. 

84    3  36 

9803 

85  38    0 

9811 

87  12  13 

9891 

88  46  14 

9831 

Saturn 

W. 

69  45  48 

9753 

71  21  17 

9763 

72  56  34 

9779 

74  31  38 

9789 

Aidebaran 

W. 

50  45  40 

9763 

52  20  56 

9779 

53  56    0 

9789 

55  30  52 

9791 

Jupiter 

W 

37    6  45 

9736 

38  42  37 

9744 

40  18  18 

9753 

41  53  48 

8761  , 

Regulus 

E. 

29  30  40 

9834 

27  5(>  56 

9859 

26  23  36 

9tf73 

24  50  42 

9895 

Spica 

E. 

82  56  10 

9749 

81  20  35 

9759 

79  45  13 

9768 

78  10    3 

9777 

23 

a  Arietis 

W. 

96  33  10 

9880 

98    5  55 

9889 

99  38  28 

9899 

101  10  48 

9909 

Saturn 

W. 

82  23  49 

9830 

83  57  38 

9839 

85  31  15 

9849 

87    4  39 

9859 

Aidebaran 

W. 

63  22  15 

9836 

64  55  56 

9846 

66  29  24 

9855 

68    2  41 

9864 

1 
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GEEENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

■ 

23 

Kiune  and  Direetloii 
of  01:|)eot 

Noon. 

P.L. 

of 

Dur. 

nih. 

P.L 

of 
Dllf. 

Vlh. 

P.L. 
of 

Dur. 

IXh. 

P.L. 

of 

DiiC 

Jupiter 

W. 

O          1        11 

43  29    7 

9770 

O           /         /f 

45    4  14 

9780 

O         1        II 

46  39    8 

9789 

Q          1        II 

48  13  50 

9f798 

Spicn 

£. 

76  35    5 

8787 

75    0  20 

9797 

73  25  48 

9806 

71  51  28 

9816 

24 

Saturn 

W. 

88  37  51 

9668 

90  10  51 

S678 

91  43  38 

9887 

93  16  13 

9806 

Aldeboran 

W. 

69  35  46 

9673 

71    8  39 

9889 

72  41  21 

9801 

74  13  51 

9001 

Jupiter 

W. 

56    4  19 

9645 

57  37  48 

9854 

59  11    6 

9863 

60  44  12 

9873 

Pollux 

VV. 

28  53  55 

SMI 

30  19  31 

3904 

31  45  35 

3186 

33  12    I 

3171 

Spica 

E. 

64    2  55 

9663 

62  29  49 

3673 

60  56  55 

9889 

59  24  13 

9801 

Ajitares 

E. 

109  28  18 

9893 

107  55  50 

9901 

106  23  33 

9011 

104  51  28 

9990 

25 

Aldebamn 

W. 

81  53  29 

9945 

83  24  51 

9053 

84  56    3 

9061 

86  27    4 

9060 

Jupiter 

w. 

68  26  49 

9916 

69  58  47 

9995 

71  30  34 

9934 

73    2  10 

9049 

Pollux 

w. 

40  27  34 

3133 

41  55    3 

3130 

43  22  36 

3198 

44  50  11 

3198 

Spica 

E. 

51  43  37 

9035 

50  12    3 

9944 

48  40  40 

9053 

47    9  28 

9961 

Antares 

E. 

97  13  48 

9909 

95  42  48 

9971 

94  11  59 

9070 

92  41  20 

9088 

VEI4U8 

E. 

110  22  53 

%»9 

108  57  18 

3938 

107  31  54 

3947 

106    6  41 

3957 

26 

Aldeboran 

W. 

93  59  42 

3007 

95  29  46 

3014 

96  59  41 

3099 

98  29  27 

3097 

Jupiter 

W. 

80  37  41 

9980 

82    8  19 

9987 

83  38  48 

2904 

85    9    8 

3000 

Pollux 

W. 

52    8    5 

3139 

53  35  36 

3134 

55    3    4 

3136 

56  30  30 

3138 

Spica 

E. 

39  35  56 

9999 

38    5  42 

3006 

36  a5  36 

3019 

35    5  38 

3018 

All  tores 

E. 

85  10  36 

3096 

83  40  55 

3033 

82  11  23 

3040 

80  42    0 

3047 

Venus 

E. 

99    3  18 

3300 

97  39    7 

3309 

96  15    6 

3317 

94  51  14 

3394 

27 

Jupiter 

W. 

92  38  58 

'  3098 

94    8  36 

3033 

95  38    8 

3038 

97    7  34 

3049 

Pollux 

W. 

63  47    0 

3150 

65  14    9 

3159 

66  41  16 

3163 

68    8  21 

3156 

Regulus 

W. 

26  44  59 

3138 

28  12  22 

3134 

29  39  50 

3131 

31    7  22 

3198 

Antores 

E. 

73  17    0 

3076 

71  48  21 

3081 

70  19  48 

3086 

68  51  21 

3091 

Venus 

E. 

87  53  54 

3357 

86  30  48 

3309 

85    7  48 

3367 

83  44  54 

3379 

Sun 

E. 

132  31  19 

3464 

131  10  15 

3468 

129  49  15 

3471 

128  28  19 

3475 

28 

Pollux 

W. 

75  23  13 

3169 

76  50    7 

3169 

78  17    1 

3169 

79  43  55 

3169 

Regulus 

W. 

38  25  36 

3191 

39  53  20 

3190 

41  21    5 

3)10 

42  48  52 

31)7 

Antares 

E. 

61  30  22 

3)08 

60    222 

3111 

58  34  26 

3114 

57    6  33 

3115 

Venus 

E. 

76  51  38 

3300 

75  29  10 

3399 

74    6  44 

3304 

72  44  21 

3395 

Sun 

E. 

121  44  27 

3486 

120  23  47 

3488 

119    3    9 

3488 

117  42  32 

3488 

29 

Pollux 

W. 

86  58  33 

3158 

88  25  a3 

3156 

89  52  35 

3153 

91  19  40 

3150 

Regulus 

W. 

50    8  21 

3105 

51  36  24 

3109 

53    4  31 

3008 

54  32  43 

3005 

Antares 

E. 

49  47  36 

3190 

48  19  51 

3191 

m  52    7 

3199 

45  24  24 

3)99 

Venus 

E. 

&5  52  36 

3395 

64  30  14 

S303 

63    7  50 

3309 

61  45  24 

3380 

Sun 

E. 

110  59  20 

3483 

109  38  37 

3481 

108  17  52 

3478 

106  57    3 

3474 

30 

Pollux 

W. 

98  36    7 

3139 

100    3  38 

3196 

101  31  16 

3190 

102  59    1 

3114 

Regulus 

W. 

61  55    2 

3069 

63  23  50 

3063 

64  52  45 

9056 

66  21  49 

3048 

Antares 

E. 

38    5  42 

3119 

36  37  55 

3110 

a5  10    8 

3110 

33  42  21 

3)10 

Venus 

E. 

54  52  19 

3300 

53  29  27 

3363 

52    6  28 

3357 

50  43  22 

3350 

Sun 

E. 

100  11  50 

3450 

98  50  30 

3443 

97  29    2 

3437 

96    7  27 

3490 

31 

Regius 
Spica 

W. 

73  49  34 

3005 

75  19  40 

9996 

76  49  58 

9085 

78  20  29 

.  9974 

W. 

19  53    3 

S984 

21  23  {)6 

9975 

22  54  20 

'    9965 

24  25  16 

9955 

Venus 

E. 

43  45  46 

3300 

42  21  45 

3999 

40  57  32 

3980 

39  33    8 

3978 

Sun 

£. 

89  17  13 

3385 

87  54  39 

3374 

86  31  53 

3363 

85    8  54 

335) 

xvin. 
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r 

GREENWICH  MEAN  TIME. 

A 

LUNAR  DISTANCES. 

.     •• 

Vi. 

^    \ 

— r 

• 

23 

Name  and  Direction 
of  Oldect. 

Midnight. 

P.L. 

of 
Diff. 

XVh. 

P.L. 

of 

Diff. 

XV II  lb. 

P.L. 

of 

Diff. 

XXlh. 

P.L. 

of 

Diff. 

Jupiter 

W. 

O           /        // 

49  48  20 

3808 

0          /        // 

51  22  38 

9817 

O           1         II 

52  56  44 

9896 

O           /         // 

54  30  88 

9636 

Spica 

£. 

70  17  21 

SU95 

68  43  26 

9835 

67    9  43 

9845 

65  36  13 

9854 

24 

Saturn 

W. 

94  48  37 

9005 

96  20  49 

9915 

97  52  49 

9993 

99  24  38 

9933 

Aldebaran 

W. 

75  46    9 

9909 

77  18  16 

9919 

78  50  J 1 

9997 

80  21  55 

9935 

Jupiter 

W. 

62  17    6 

9681 

63  49  49 

9890 

65  2i  20 

9899 

66  54  40 

9908 

Pollux 

W. 

34  38  45 

3159 

36    5  43 

3150 

37  32  52 

3143 

39    0  10 

3138 

Spica 

E. 

57  51  43 

9901 

56  19  25 

9909 

54  47  18 

9918 

53  15  22 

9997 

Autares 

1 

E. 

103  19  34 

9998 

101  47  51 

9937 

100  16  19 

9946 

98  44  58 

9954 

25 

Aldebaran 

W. 

87  57  55 

9977 

89  28  36 

9985 

90  59    7 

2993 

92  29  29 

3000 

Jupiter 

W. 

74  33:)6 

9950 

76    4  52 

9957 

77  35  58 

9965 

79    6  54 

9973 

Pollux 

W. 

46  17  46 

3198 

47  45  22 

3198 

49  12  58 

3199 

50  40  32 

3130 

Spica 

E. 

45  38  26 

9969 

44    7  34 

9977 

42  36  52 

9984 

41    6  19 

9999 

Antares 

E. 

91  10  52 

9996 

89  40  34 

3003 

88  10  25 

3011 

86  40  26 

3018 

Vewus 

E. 

104  41  39 

3966 

103  16  48 

3936 

101  52    8 

3964 

100  27  38 

3993 

26 

Aldebaran 

W. 

99  59    6 

3034 

101  28  37 

3039 

102  58    1 

3046 

104  27  18 

3061 

Jupiter 

W. 

86  39  21 

3006 

88    9  26 

3019 

89  39  24 

3018 

91    9  14 

3093 

Pollux 

W. 

57  57  54 

3140 

59  25  15 

3143 

60  52  33 

3145 

62  19  48 

3148 

Spica 

E. 

33  35  48 

3095 

32    6    6 

3031 

30  36  31 

3036 

29    7    3 

3049 

Antares 

E. 

79  12  45 

3053 

77  43  38 

3059 

76  14  38 

3065 

74  45  46 

3070 

Venus 

E. 

93  27  30 

3331 

92    3  55 

3338 

90  40  27 

3344 

89  17    7 

3351 

27 

Jupiter 

W. 

98  36  55 

3045 

100    6  12 

3048 

101  35  25 

3051 

103    4  34 

3054 

Pollux 

W. 

69  35  23 

3157 

71    2  23 

3159 

72  29  21 

3160 

73  56  18 

3169 

ReguluR 

W. 

32  34  57 

3197 

34    2  34 

3195 

35  30  13 

3194 

36  57  54 

3193 

Antares 

E. 

67  23    0 

3095 

65  54  44 

3098 

64  26  32 

3109 

62  58  25 

3105 

Vewus 

E. 

82  22    6 

3377 

80  59  23 

3380 

79  36  44 

3384 

78  14    9 

3387 

Sun 

E. 

127    7  27 

3479 

125  46  39 

3480 

124  25  53 

3489 

123    5    9 

3484 

28 

Pollux 

W. 

81  10  49 

3169 

82  37  44 

3109 

84    4  39 

3161 

85  31  35 

3159 

Regulus 

W. 

44  16  41 

3115 

45  44  32 

3114 

47  12  25 

3111 

48  40  21 

3108 

Antares 

E. 

55  38  42 

3117 

54  10  53 

3119 

52  43    6 

3190 

51  15  21 

3190 

Venus 

E. 

71  21  59 

3396 

69  59  38 

3397 

68  37  18 

3396 

67  14  57 

3396 

Sun 

E. 

116  21  55 

3488 

115    1  18 

3488 

113  40  40 

3487 

112  20    1 

3485 

29 

Pollux 

W. 

92  46  49 

3147 

94  14    2 

3143 

95  41  19 

3139 

97    8  41 

3130 

Regulus 

W. 

56    0  59 

3091 

57  29  20 

3086 

58  57  47 

3080 

60  26  21 

3074 

Antares 

E. 

43  56  41 

3191 

42  28  57 

3191 

41     1  13 

3190 

39  33  28 

3119 

Venus 

E. 

60  22  55 

3386 

59    0  22 

3383 

57  37  46 

3378 

56  15    5 

3374 

Sun 

E. 

105  36  10 

3470 

104  15  12 

3466 

102  54  10 

34^ 

101  33    3 

3456 

30 

Pollux 

W. 

104  26  53 

3109 

105  54  52 

3103 

107  22  58 

3096 

108  51  12 

3089 

Regulus 

W. 

67  51    2 

3041 

69  20  24 

3033 

70  49  56 

3094 

72  19  39 

3014 

Antares 

E. 

32  14  34 

3119 

30  46  48 

3191 

29  19    4 

3194 

27  51  24 

3198 

Venus' 

E. 

49  20    8 

3343 

47  56  46 

3336 

46  :33  16 

3327 

45    9  36 

3319 

Sun 

E. 

94  45  43 

342L 

93  23  50 

3413 

92    1  48 

3404 

90  39  36 

3394 

31 

Regulus 

W. 

79  51  14 

9964 

81  22  12 

9959 

82  53  25 

9940 

84  24  53 

9997 

Spica 

W. 

25  56  25 

9944 

27  27  48 

9939 

28  59  26 

9990 

30  31  19 

9909 

Venus 

E. 

38    8  31 

3967 

36  43  41 

3956 

35  18  38 

3943 

33  53  20 

3931 

Sun 

E. 

83  45  42 

3339 

82  22  16 

3397 

80  58  36 

3315 

79  34  42 

3309 

1 
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AT  GREENWICH  APPABENT  NOON. 


• 

1 

« 

1 

1 

o 

1 

Thur. 

1 

Frid.- 

2 

Sat. 

3 

Sun. 

4 

Mon. 

5 

Tues. 

6 

Wed. 

7 

Thur. 

8 

Frid. 

9 

Sat. 

10 

Sun. 

il 

Mon. 

12 

Tues. 

13 

Wed. 

14 

Thur. 

15 

Frid. 

16 

Sat. 

17 

Sun. 

18 

Mon. 

19 

Tues. 

20 

Wed. 

SI 

Thur. 

22 

Frid. 

23 

Sat. 

24 

Sun. 

25 

Mon. 

26 

Tues. 

27 

Wed. 

28 

Thur. 

29 

THE  SUN'S 


Apparent 
Right  ABoensioii. 


h   m   ft 

20  59  15.16 

21  3  19.32 
21  7  22.67 

21  11  25.21 
21  15  26.95 
21  19  27.88 

21  23  28.00 
21  27  27.32 
21  31  25.84 

21  35  23.56 
21  39  20.48 
21  43  16.63 

21  47  12.00 
21  51  6.59 
21  55  0.42 

21  58  53.51 

22  2  45.86 
22  6  37.49 

22  10  28.42 
22  14  18.67 
22  18  8.25 

22  21  57.18 
22  25  45.48 
22  29  33.15 

22  33  20.24 
22  37  6.76 
22  40  52.73 
22  44  38.17 

22  48  23.10 


Diir.  for 
1  Hoar. 


« 
10.190 
10.157 
10.12-^ 

10.089 
10.055 
10.022 

9.968 
9.955 
9.922 

9.889 
9.856 
9.823 

9.790 
9.758 
9.787 

9.696 
9.666 
9.637 

9.608 
9.580 
9.553 

9.5S7 
9.500 
9.475 

9.451 
9.428 
9.404 
9.383 

9.363 


Apparent 
Deoliiiation. 


// 


S.  17  6  22.4 
16  49  8.7 
16  31  37.5 

16  13  48.9 
15  55  43.5 
15  37  21.6 

15  18  43.8 
14  59  50.5 
14  40  42.0 

14  21  18.9 
14  1  41.6 
13  41  50.5 

13  21  46.0 
13  1  28.6 
12  40  58.6 

12  20  16.5 
11  59  22.8 
11  38  17.8 

11  17  1.8 
10  55  35.3 
10  33  58.7 


10 
9 
9 


12  12.3 
50  16.5 
28  11.7 


9  5  58.4 
8  43  36.9 
8  21  7.5 
7  58  30.8 

S.    7  35  47.0 


Diff.  for 
I  Hour. 


+  42.69 
43.43 
44.17 

+  44.88 
45.58 
46.25 

+  46.91 
47.54 
48.16 

+  48.77 
49.35 
49.91 

+  50.46 
50.98 
51.49 

+  52.00 
52.48 
52.95 

+  53.39 
53.82 
54.24 

+  54.63 
55.01 
55.37 

+  55.72 
56.06 
56.39 
56.68 

+  56.95 


Semi- 
dianieter. 


6  16.01 

6  15.85 

6  15.69 

6  15.54 

6  15.37 

6  15.20 

6  15.03 

6  14.86 

6  14.68 

6  14.50 

6  14.32 

6  14.13 

6  13.94 

6  13.75 

6  13.55 

6  13.35 

6  13.15 

6  12.94 

6  12.73 

6  12.53 

6  12.32 

6  12.09 

6  11.86 

6  11.63 

6  11.39 

6  11.15 

6  10.91 

6  10.66 


16  10.41 


Sidereal 
Time  of 
Semi- 
diametor 
I'aesing 
Meridian. 


68.28 
68.16 
68.04 

67.93 
67.81 
67.70 

67.58 
67.46 
67.35 

67.24 
67.13 
67.02 

66.92 
66.81 
66.71 

66.60 
66.50 
66.40 

66.30 
66.20 
66.11 

66.02 
65.93 
65.84 

65.76 
65.68 
65.60 
65.52 

65.44 


Equatioii  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m       n 

13  48.68 

13  56.26 

14  3.04 

14  9.01 
14  14.17 
14  18.53 

14  92.09 
14  24.85 
14  26.81 

14  27.97 
14  28.35 
14  27.94 

14  26.76 
14  24.81 
14  22.10 

14  18.63 
14  14.44 
14  9.54 

14  3.93 
13  57.64 
13  50.68 

13  43.08 
13  34.84 
13  25.99 

13  16.55 
13  6.54 
12  56.00 
12  44.93 

12  33.33 


Diff.  for 
IHoor. 


a 

0.:»2 
0.299 
0.265 

0.232 
0.198 
0.165 

0.131 
0.098 
0.065 

0.032 
0.001 
0.034 

0.067 
0.098 
0.129 

0.160 
0.190 
0.219 

0.248 
0.276 
0.303 

0.329 
0.356 
0.381 

0.405 
0.4-J8 
0.451 
0.473 

0.494 


Note.— The  mean  time  of  semidiaineter  paaeinj;  may  be  foand  by  anbtractiog  0*.I8  from  tbe  aideretil  time.' 
The  aign  +  prefixed  to  tbe  hoorly  change  of  declination  indicatea.that  south  declinations  aro  decroaaing. 
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AT  GEBBKWICH  MEAN  NOOK 

THE 

SUN'S 

« 

1 
1 

1 

1 

1 

■s 

Equation  of 

Time, 

to  be 
Subtracted 

fh>m 
Mean  Time. 

Diff.  fcxr 
IHonr. 

Sidereal 

Time, 

or 

Right  Aaoenaion 

of 

Mean  San. 

Apparent 
Right  ABcengion. 

• 

Diff:  for 
1  Hoar. 

Apparent 
Declination. 

Diff:  for 
1  Honr. 

Thur. 

1 

h      m       8 

20  59  12.82 

10.189 

S.  17    6  32.3 

+  42.68 

m        8 

13  48  61 

a 
0.332 

h      m       8 

20  45  24.21 

Frid. 

2 

21     3  16.96 

]0.r56 

16  49  18.9 

43.42 

13  56.19 

0.299 

20  49  20.77 

Sat. 

3 

21     7  20.30 

10.182 

16  31  47.9 

44.16 

14    2.98 

0.265 

20  53  17.32 

Sun. 

4 

21  11  22.83 

10.089 

16  13  59.5 

+  44.87 

14    8.95 

0.232 

20  57  13.88 

Mon. 

5 

21  15  24.56 

10.055 

15  55  54.3 

45.57 

14  14.13 

0.198 

21     1  10.43 

Tues. 

6 

21  19  25.49 

10.022 

15  37  32.6 

46.24 

14  18.50 

0.165 

21     5    6.99 

Wed. 

7 

21  23  25.61 

9.988 

15  18  55.0 

+  46.90 

14  22.07 

0.131 

21     9    3.54 

Thur. 

6 

21  27  24.93 

9.955 

15    0     1.9 

47.53 

14  24.83 

0.098 

21  13    0.10 

Frid. 

9 

21  31  23.45 

9.922 

14  40  53.6 

48.15 

14  26.80 

0.065 

21  16  56.65 

Sat 

10 

21  35  21.18 

9.889 

14  21  30.7 

+  48.76 

14  27.97 

0.032 

21  20  53.21 

Sun. 

11 

21  39  18.11 

9.856 

14     1  53.5 

49.34 

14  28.35 

0.001 

21  24  49.76 

Mon. 

12 

21  43  14.27 

9.823 

13  42    2.6 

49.90 

14  27.95 

0.034 

21  28  46.32 

Tues. 

13 

21  47    9.65 

9.790 

13  21  58.2 

+  50.46 

14  26.78 

0.067 

21  32  42.87 

Wed. 

14 

21  51     4.26 

9.759 

13     1  40.9 

50.98 

14  24.84 

0.098 

21  36  39.42 

Thur. 

15 

21  54  58.10 

9.728 

12  41  11.0 

51.49 

14  22.13 

0.129 

21  40  35.97 

Frid. 

16 

21  58  51.20 

9.697 

12  20  29.0 

+  52.00 

14  18.67 

0.160 

21  44  32.53 

Sat, 

17 

22     2  43.57 

9.667 

11  59  35.3 

52.48 

14  14.49 

0.190 

21  48  29.08 

Sun. 

18 

22    6  35.22 

9.638 

11  38  30.3 

52.95 

14    9.59 

0.219 

21  52  25.63 

Mon. 

19 

22  10  26.17 

9.609 

11   17  14.3 

+  53.39 

14    3.99 

0.248 

21  56  22.18 

Tues. 

20 

22  14  16.44 

9.581 

10  55  47.8 

53.82 

13  57.70 

0.276 

22    0  18.74 

Wed. 

21 

22  18    6.04 

9.554 

10  34  11.2 

54.24 

13  50.75 

0.303 

22    4  15.29 

Thur. 

22 

22  21  55.00 

9.528 

10  12  24.7 

+  54.63 

13  43.15 

0.329 

22    8  11.85 

Frid. 

23 

22  25  43.32 

9.501 

9  50  28.9 

55.01 

13  34.92 

0.356 

22  12    8.40 

Sat. 

24 

22  29  31.02 

9.470 

9  28  24.1 

55.37 

13  26.07 

0.381 

22  16    4.95 

Sun. 

25 

22  33  18.14 

9.452 

9    6  10.7 

+  55.73 

13  16.64 

0.405 

22  20     1.50 

Mon. 

26 

22  37    4.69 

9.429 

8  43  49.1 

56.06 

13    6.63 

0.428 

22  23  58.06 

Tues. 

27 

22  40  50.70 

9.405 

8  21  19  6 

56.39 

12  56.09 

0.451 

22  27  54.61 

Wed. 

28 

22  44  36.18 

9.384 

7  58  42.8 

56.68 

12  45.02 

0.473 

22  31  51.16 

Thur. 

29 

22  48  21.14 

9.363 

S.     7  35  58.9 

+  56.96 

12  33.43 

0.494 

22  35  47.71 

NOTK.- 

Thoi 
Xho 

1 

semldiameter  for  me 

sign  -{-  prefixed  to  tl 
u-e  decreasing. 

an  noon  n 
le  hourly  4 

lay  be  aaaamed  the  same  aa  tha 
BliaDge  of  declination  indicates 

it  for  apparent  n< 
that  Bonth  decL 

Mn. 
Inattons 

Diff.  for  1  Hoar, 
+  9».8565. 
(Table  lU.) 
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III. 


AT  GREENWICH  MEAN  NOON. 


« 

• 

• 

1 

H 

o 

« 

«a 

.a 

♦• 

.*« 

Vi 

1M 

o 

o 

►» 

t>> 

& 

(S 

1 

32 

2 

33 

3 

34 

4 

35 

5 

36 

6 

37 

7 

38 

8 

39 

9 

40 

10 

41 

11 

42 

12 

43 

13 

44 

14 

45 

15 

46 

16 

47 

17 

48 

18 

49 

19 

50 

20 

51 

21 

52 

22 

53 

23 

54 

24 

55 

25 

56 

26 

57 

27 

58 

28 

59 

29 

60 

THE  SUN'S 


TRUE  LONOITUDE. 


312  20  34.5 

313  21  26.5 

314  22  17.7 

315  23    7.9 

316  23  57.1 

317  24  45.1 

318  25  31.9 

319  26  17.4 

320  27     1.5 

321  27  44.0 

322  28  25.1 

323  29     4.6 

324  29  42.4 

325  30  18.4 

326  30  52.5 

327  31  24.9 

328  31  55.4 

329  32  24.1 

330  32  51.1 

331  33  16.4 

332  33  39.9 

333  34     1.6 

334  34  21.7 

335  34  40.2 

336  34  57.1 

337  35  12.5 

338  35  26.4 

339  35  38.8 

340  35  49.7 


X' 


20  16.0 

21  7.9 

21  59.0 

22  49.1 

23  38.1 

24  26.0 

25  12.7 

25  58.1 

26  42.1 

27  24.5 

28  5.4 

28  44.8 

29  22.5 

29  58.4 

30  32.4 


31 
31 
32 


4.7 

35.1 

3.7 


32  30.6 

32  55.8 

33  19.2 

33  40.8 

34  0.8 
34  19.2 

34  36.0 

34  51.3 

35  5.1 
35  17.4 

35  28.2 


Dlff  for 
1  Huor. 


5-2.19 
52. 1 G 
52.12 

52.08 
52.03 
51.98 

51.92 
51.86 
51.80 

51.74 
51.68 
51.61 

51.54 
51.47 
51.39 

51.31 
51.23 
51.16 

51.09 
51 .02 
50.94 

50.87 
50.80 
50.73 

50.67 
50.61 
50.55 
50.49 


150.42 


LATITUDE. 


+  0.45 
0.59 
0.70 

+  0.80 
0.87 
0.89 

+  0.90 
0.87 
0.82 

+  0.75 
0.64 
0.52 

+  0.39 
0.27 
0.14 

+  0.01 

-0.10 

0.19 

-0.25 
0.27 
0.27 

-0.22 

0.16 

-0.07 

+  0.03 
0.16 
0.29 
0.42 

+  0.55 


Logarithm 

of  tbe 

Bafdiiis  Vector 

of  tbo 

Earth. 


9.9937192 
9.9937889 
9.9938602 

9.9939329 
9.9940069 
9.9940822 

9.9941587 
9.9942364 
9.9943152 

9.9943951 
9.9944762 
9.9945587 

9.9946426 
9.9947279 
9.9948148 

9.9949032 
9.9949933 
9.9950852 

9.9951790 
9.9952747 
9.9953723 

9.9954719 
9.9955735 
9.9956770 

9.9957822 
9.9958891 
9.9959976 
9.9961075 

9.9962187 


Diff.  for 
1  Hoar. 


+  28.7 
29.4 
30.0 

+  30.6 
31.1 
31.6 

+  32.1 
32  6 
33.1 

+  33.6 
34.1 
34.6 

+  35.2 
35.8 
36.5 

+  37.2 
37.9 
38.7 

+  39.5 
40.3 
41.1 

+  41.9 
42.7 
43.5 

+  44.2 
44.9 
45.5 
46.1 

+  46.6 


NOTB. — ^The  nnmbers  in  oolumn  k  oomepond  to  the  true  eqainox  of  the  date,  in  oolnmn  A'  to 
the  mean  equinox  of  January  (H.O. 


Mean  Time 

of 

Sidereal  Nood. 


h      m       n 

3  14  3.91 
3  10  8.00 
3     6  12.09 

3  2  16.18 
2  58  20.27 
2  54  24.36 

2  50  28.45 
2  46  32.54 
2  42  36.64 

2  38  40.73 
2  34  44.82 
2  30  48.91 

2  26  53.00 
2  22  57.09 
2  19  1.18 

2  15  5.27 
2  11  9.37 
2  7  13.46 

2  3  17.56 
1  59  21.65 
1  55  25.75 

1  51  29.84 
1  47  33.93 
1  43  38.02 

1  39  42.12 
1  35  46.21 
1  31  50.30 
1  27  54.40 

1  23  58.50 


DlfT.  for  1  Hoar, 

—  9«.8296. 
(Table  IT.) 
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GREENWICH  MEAN  TIME. 

• 

4 

0 

THE 

MOON'S 

! 
i 

5 

1 

o 

1 

1 

2 
3 

SKMCDIAHlfiTEK. 

HORIZONTAL 

PABALLAZ. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

m 

Noon. 

Diff.  for 
IHour. 

Midnight 

Bifr.  for 
1  Hoar. 

Meridian  of 
Oreenwioh. 

Diff.  for 
1  Hoar. 

Noon. 

/        // 

15    5.9 
15  17.2 
15  30.4 

15  1L3 
15  23.6 
15  37.5 

55  17.9 

55  59.4 

56  47.9 

+  l'!55 
1.8H 
8.12 

55  37!6 

56  22.9 

57  13.9 

+  l".72 
2,02 
2. 19 

h      m 

19  21.3 

20  13.3 

21  7.4 

m 
2.12 

2.22 

2.29 

d 

23.3 
24.3 
25.3 

4 
5 
6 

15  44.7 

15  59.0 

16  12.1 

15  52.0 

16  5.8 
16  17.7 

57  40.4 

58  33.0 

59  20.9 

+  2  22 
2.12 
1.82 

58    7.0 

58  57.8 

59  41.6 

+  2.19 
2.00 
1.61 

22    2.9 

22  58.7 

23  54.2 

2.32 
2.32 
2.30 

26.3 
27.3 
28.3 

7 
8 
9 

16  22.6 
16  29.5 
16  32.1 

16  26.5 
16  31.3 
16  31.8 

59  59.4 

60  24.7 
60  34.5 

+  1.35 

0.73 

+  0.08 

60  13.9 
60  31.6 
60  33.4 

+  1.05 
+  0.41 
-  0.24 

6 

0  49.1 

1  43.2 

2.27 
2.24 

29.3 
0.7 
1.7 

10 

11 
12 

16  30.6 
16  25.3 
16  17.5 

16  28.3 
16  21.8 
16  12.5 

60  28.7 
60     9.4 
59  39.8 

-0.54 
1.04 
1.38 

60  20.5 
59  55.6 
59  22.4 

-0.80 
1.23 
1.50 

2  37.0 

3  30.8 

4  25.1 

2.24 

•2.25 

2.28 

2.7 
3.7 
4.7 

13 
14 
15 

16    7.4 
15  56.8 
15  46.2 

16    2.2 
15  51.5 
15  41.1 

59    3.8 
58  24.9 
57  45.9 

-  1.57 
1.63 
1.60 

58  44.5 
58     5.3 
57  26.9 

-  1 .62 
1.62 
1.56 

6  20.1 

6  15.4 

7  10.7 

2.30 
2.31 
2.29 

5.7 
6.7 
7.7 

16 
17 

18 

15  36.0 
15  26.6 
15  18.0 

15  31.2 
15  22.2 
15  14.0 

57     8.5 
56  33.9 
56    2.3 

-1.50 
1.38 
1.25 

56  50.8 
56  17.7 
55  47.7 

-  1.44 
1.32 
1.18 

8    5:1 

8  57.8 

9  48.3 

2.23 
2.15 
2.05 

8.7 

97 

10.7 

19 
20 
21 

15  10.3 
15     3.4 
14  57.4 

15     6.7 
15    0.3 

14  54.8 

55  33.9 

55    8.7 
54  46.7 

-1.12 
0.98 
0.84 

55  20.9 
54  57.3 
54  37.0 

-  1 .05 
0.92 
0.77 

10  36.5 

11  22.5 

12  6.4 

1.96 
1.87 
1.81 

11.7 
12.7 
13.7 

22 
23 
24 

14  52.4 
14  48.6 
14  46.1 

14  50.4 
14  47.1 
14  45.5 

54  28.3 
54  14.1 
54    5.0 

-0.68 

0.49 

-0.26 

54  20.7 
54    8.9 
54    2.7 

-0.59 

0.38 

-0.12 

12  49.4 

13  31.6 

14  13.7 

1.77 
1.75 
1.77 

14.7 
15.7 
16.7 

25 
26 
27 

28 

14  45.3 
14  46.4 
14  49.8 
14  55.7 

14  45.6 
14  47.8 
14  52.4 
14  59.6 

54    2.0 
54     62 

54  18.7 
54  40.3 

+  0.02 
0.35 
0.71 
1.10 

54     3.1 
54  11.4 
54  28.3 
54  54.6 

+  0.17 
0.52 
6.90 
1.29 

14  56.4 

15  40.3 

16  25.9 

17  13.4 

1.80 
1.86 
1.94 
2.03 

17.7 
18.7 
19.7 
20.7 

29 

15    4.1 

15    9.3 

55  11.3 

+  1.49 

55  30.4 

+  1.68 

18    3.1 

2.11 

21.7 

• 

1 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  AsoeoBion. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bigfat  Aflcensioii. 

Diftfor 
1  Minute. 

BeoUnatioii. 

Dlfllfor 
1  Minute. 

Hour. 

Sight  Ascenaion. 

DUE  for 
1  Minute. 

DiiTfor 
l^llnute. 

Tu: 

ESDAl 

r  13, 

■ 

THURSDAY   15. 

h    m     8 

■ 

O        /         // 

ft 

li    m     s 

8 

o        /        // 

n 

0 

2  40  57.85 

9.3764 

N.15  51  51.0 

7.693 

0 

4  35  25.70 

9.3778 

N.19  51  26.2 

9.165 

1 

2  43  20.46 

9.3779 

15  59  29.4 

7.688 

1 

4  37  48.34 

9.3767 

19  53  32.5 

9.046 

2 

2  45  43.12 

9.3780 

16   7    1.5 

7.489 

2 

4  40  10.91 

9.3767 

19  55  31.6 

1.995 

3 

2  48    5.82 

9.3787 

16  14  27.2 

7.375 

3 

4  42  33.42 

9.3746 

19  57  23.5 

1.806 

4 

2  50  28.57 

9.3796 

16  21  46.5 

7.968 

4 

4  44  55.86 

9.3734 

19  59    8.3 

1.687 

5 

2  52  51.36 

9.3809 

16  28  59.4 

7.1G1 

5 

4  47  18.22 

9.3791 

20   0  45.9 

1J&67 

6 

2  55  14.20 

9.3810 

16  36    5.9 

ijaa 

6 

4  49  40.51 

9.3708 

20   216.3 

1.447 

7 

2  57  37.08 

9.3817 

16  43    .5.8 

6.944 

7 

4  52    2.72 

9.3694 

20   3  39.5 

1.397 

8 

3    0    0.00 

9.3883 

16  49  59.2 

6.836 

8 

4  54  24.84 

9.3680 

20   4  55.6 

1.908 

9 

3    2  22.95 

9.3899 

16  56  46.1 

6.797 

9 

4  56  46.88 

9.3666 

20   6   4.5 

1.089 

10 

3    4  45.94 

9.3f^ 

17    3  26.4 

6.616 

10 

4  59    8.83 

9.3650 

20    7   6.3 

0.970 

11 

3    7    8.97 

9.3841 

17  10   0.0 

6.605 

11 

5    1  30.68 

9.3634 

20   8    0.9 

0.850 

12 

3    9  32.08 

9.3846 

17  16  27.0 

6.394 

12 

5    3  52.44 

9.3618 

20   8  48.3 

0.731 

13 

3  11  55.12 

9.3eS] 

17  22  47.3 

6.989 

13 

5    6  14.10 

9J)609 

20   9  28.6 

0.613 

14 

3  14  18.24 

9.3856 

17  29    0.8 

6.169 

14 

5    8  35.66 

9.3684 

20  10    1.9 

0.496 

15 

3  16  41.39 

9.3861 

17  35   7.6 

6.067 

15 

5  10  57.11 

9.3667 

20  10  28.1 

0.378 

16 

3  19    4.57 

9.3866 

17  41    7.6 

6.943 

16 

5  13  18.46 

9.3649 

20  10  47.2 

0.960 

17 

3  21  27.77 

9.3868 

17  47    0.8 

5.830 

17 

5  15  39.70 

9.3630 

20  10  59.3 

0.149 

18 

3  23  50.99 

9.3879 

17  52  47.2 

6.716 

18 

5  18    0.82 

9.3611 

20  11    4.3 

4-0.096 

19 

3  26  14.23 

9.3876 

17  58  26.7 

6.601 

19 

5  20  21.83 

9.3491 

20  11    2.3 

-0.099 

20 

3  28  37.49 

9.3878 

18    3  59.3 

6.487 

20 

5  22  42.71 

9.3470 

20  10  53.3 

0.908 

21 

3  31    0.77 

9.3881 

18   9  25.1 

6.379 

21 

5  25    3.47 

9.3450 

20  10  37.3 

0.394 

22 

3  33  24.06 

9.3889 

18  14  43.9 

6.966 

22 

5  27  24.11 

9.3499 

20  10  14.4 

0.440 

23 

3  35  47^ 
WED 

9.3883 
NESDi 

N.18  19  55.7 
\Y   14. 

6.139 

23 

5  29  44.62 
FI 

9.3407 

IIUAY 

N.20   9  44.5 
16. 

0.566 

0 

3  38  10.66 

9.3884 

N.18  25   0.6 

6.099 

0 

5  32    5.00 

9.3385 

NJM)   9   7.7 

0UJ71 

1 

3  40  33.97 

9.3886 

18  29  58.5 

4.906 

1 

5  34  25.24 

9.3369 

20   8  24.0 

0.786 

2 

3  42  57.29 

9.3887 

18  34  49.4 

4.788 

2 

5  36  45.35 

9.3340 

20   7  33.4 

0.901 

3 

3  45  20.61 

9.3887 

18  39  33.2 

4.679 

3 

5  39    5.32 

9.3317 

20    6  35.9 

1.015 

4 

3  47  43.93 

9.3886 

18  44  10.0 

4.654 

4 

5  41  25.15 

9.3993 

20   5  31.6 

1.198 

5 

3  50    7iJ4 

9.3884 

18  48  39.7 

4.436 

5 

5  43  44.83 

9.3968 

20   4  20.5 

1.941 

6 

3  52  30.54 

9.38» 

18  53   2.3 

4.317 

6 

5  46    4.36 

9.3943 

20   3   2.7 

1.353 

7 

3  54  53.83 

9.3881 

18  57  17.8 

4.199 

7 

5  48  23.74 

9.3918 

20    138.1 

1.466 

6 

3  57  17.11 

9.3879 

19    126.2 

4.061 

8 

5  50  42.97 

9.3199 

20    0   6.8 

1.678 

9 

3  59  iOJ3S 

9.S8n 

19    5  27.5 

3.969 

9 

5  53    2.04 

9.3166 

19  58  28.7 

1.690 

10 

4    2    3.63 

9.3873 

19   9  21.6 

3.843 

10 

5  55  20.96 

9.3139 

19  56  44.0 

1.800 

11 

4    4  26.86 

9.3870 

19  13    8.6 

3.794 

11 

5  57  39.71 

9.3119 

19  54  52.7 

1.911 

12 

4    6  50.07 

9.3867 

19  16  48.5 

3.605 

12 

5  59  58.30 

9.3084 

19  52  54.7 

9.099 

13 

4    9  13.26 

9.3869 

19  20  21.2 

3.486 

13 

6    2  16.72 

9.3057 

19  50  50.1 

9.131 

14 

4  11  36.41 

9^3866 

19  23  46.7 

3.365 

14 

6    4  34.98 

9.3099 

19  48  39.0 

9.939 

15 

4  13  59.53 

9.3860 

19  27    5.0 

3.945 

15 

6    6  53.07 

9.3000 

19  46  21.4 

9.348 

16 

4  16  22.61 

9.3844 

19  30  16.1 

3.196 

16 

6    9  10.98 

9.9971 

19  43  57.3 

9.466 

17 

4  18  45.66 

9.3838 

19  33  20.1 

3U)07 

17 

6  11  28.72 

9.9949 

19  41  26.7 

9.663 

18 

4  21    8.67 

9.3831 

19  36  16.9 

9.886 

18 

6  13  46.28 

9.9919 

19  38  49.7 

9.670 

19 

4  23  31.63 

9.3833 

19  39   6.4 

9.766 

19 

6  16    3.66 

9.S889 

19  36   6.3 

9.776 

20 

4  25  54.55 

9.3816 

19  41  48.8 

9.647 

20 

6  18  20.86 

9.9861 

19  33  16.6 

9.889 

21 

4  28  17.42 

9.3807 

19  44  24.0 

9.697 

21 

6  20  37.87 

9.9890 

19  30  20.5 

9.987 

22 

4  30  40.24 

9.3796 

19  46  52.0 

9.406 

22 

6  22  54.70 

9.9789 

19  27  18.1 

3.099 

23 

4  33    3.00 

9.3788 

19  49  12.7 

9.986 

23 

6  25  11.34 

9.9758 

1^24    9.5 

3.196 

24 

4  35  25.70 

9.3778 

N.19  51  26.2 

9.166 

24 

6  27  27.80 

9J2797 

N.19  20  54.7 

3.998 

28 


FEBRUARY,   1883. 


IX. 


GREEI^WICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREEK  W ICH  MEAN  TIME. 
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18  50  6.8 
18  53  46.1 

18  57  20.1 

19  0  48.7 


u 

ijn\ 

IMS 

6.946 

6.883 

6.890 

«J56 

6.091 

6.095 

6.569 

6.493 

6.496 

6.358 

6.989 

6.931 

6.159 

6.081 

6.010 

5.939 

6.867 

5.794 

5.791 

5.647 

5.579 

5.498 


5.493 
5.347 
5.970 
5.199 
5.114 
5.038 
4.957 
4.877 
4.797 
4.716 
4.634 
4J>59 
4.470 
4J1U7 
4.909 
4.917 
4.139 
4.047 
3.969 
3.875 
3.787 
3.099 
3.611 
3.599 
3.4S9 
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GREENWICH  MEAN  TIME. 


PHASES  OP  THE  MOON. 


d  h       m 

•  New  Moon 7  6    10.1 

}>  First  Quarter 13  21    54^ 

O  Full  Moon 21  12    18.1 

d  h 

<C  Perigee 9  2.9 

C  Apogee •    •    24  22.5 
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xm. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

'1 

Ifame  and  Direction 

Noon. 

P.L. 
of 

lllh. 

P.L. 
of 

Vlh. 

P.L. 
of 

1X>' 

PL. 

of 

1^ 

1 

of  Ol\|«cfc. 

Diir. 

Diff. 

Diff. 

Difll 

Regulus 

W. 

O          1         II 

85  56  37 

9915 

O          1         It 

87  28  37 

9909 

O          /         II 

89    0  5:} 

9868 

O           1         It 

90  33  27 

9875 

SpicH 

W. 

32    3  27 

9895 

33  35  52 

9883 

35    8  33 

9860 

36  41  31 

9656 

Venus 

E. 

32  27  48 

3919 

31    2    I 

3904 

29  35  57 

3191 

28    9  37 

3178 

Sun 

E. 

78  10  33 

3388 

76  46    8 

3374 

75  21  26 

3959 

73  56  27 

3945 

2 

Resfulus 

W. 

9a  20  49 

9801 

99  55  16 

9785 

101  30    3 

9769 

103    5  11 

9f754 

Spica 

W. 

44  30  58 

9781 

46    5  51 

9766 

47  41    4 

9750 

49  16  38 

9733 

Sun 

E. 

66  47    3 

3166 

65  20  13 

3149 

63  53    3 

3133 

62  25  33 

3115 

3 

Regulus 

W. 

111    6  12 

9671 

112  43  31 

9654 

114  21  13 

9637 

115  59  18 

9690 

Spica 

W. 

57  20    1 

9649 

58  57  50 

9631 

60  36    3 

9614 

62  14  39 

9505  i 

Sun 

£. 

55    243 

30fl7 

5333    4 

9009 

52    3    2 

9990 

50  32  37 

9973 

4 

Spica 

W. 

70133  49 

9507 

72  14  53 

9489 

73  56  22 

9479 

75  38  15 

9454 

Autares 

W. 

25  46  19 

9646 

27  24  11 

9614 

29    2  47 

9584 

30  42    4 

9556 

Sun 

£. 

42  55    0 

9685 

41  22  22 

9868 

39  49  22 

9858 

38  16    2 

9836 

5 

Spica 

W. 

84  13  51 

9368 

85  58  11 

9353 

87  42  54 

9336 

89  28    1 

9390 

Autares 

W. 

39    7  36 

9436 

40  50  20 

9415 

42  33  34 

9394 

44  17  17 

9375 

Sun 

E. 

30  24  26 

9768 

28  49  16 

9757 

27  13  52 

9748 

25  38  16 

9741 

9 

Sun 

W. 

24  29  38 

9478 

26  11  22 

9467 

27  53  21 

9460 

29  35  30 

9455 

a  Arietis 

E. 

51  18  51 

9179 

49  29  42 

9179 

47  40  42 

9186 

45  51  5:) 

9194 

Saturn 

E. 

65  20    2 

9091 

63  28  49 

9099 

61  37  38 

9094 

59  46  29 

9096 

Aldebaran 

E. 

84    3  37 

9087 

82  12  17 

9087 

80  20  58 

9088 

78  29  41 

9091 

Jupiter 

E. 

96  50    7 

ton 

94  58  33 

9079 

93    7    1 

9080 

91  15  31 

9089 

10 

Sun 

W. 

38    7  18 

M59 

39  49  38 

9455 

41  31  54 

9459 

43  14    5 

2469 

a  Arietis 

E. 

36  51  56 

9966 

35    5    6 

9987 

33  18  47 

9311 

31  33    4 

9940 

Saturn 

E. 

50  31  52 

9116 

48  41  17 

9191 

46  50  50 

9197 

45    0  32 

9133 

Aldebaran 

E. 

09  14  26 

9111 

67  23  43 

9116 

65  33    8 

9199 

63  42  42 

9199 

Jupiter 

E. 

81  59    8 

9101 

80    8  11 

9107 

78  17  23 

9113 

76  26  44 

9119 

Pollux 

E. 

111  31  25 

9198 

109  42  54 

990] 

107  54  28 

9905 

106    6    8. 

9910 

11 

Sun 

W. 

51  43    8 

9496 

53  24  27 

9504 

55    5  34 

9514 

56  46  28 

9599 

a  Pegasi 

W. 

27  31  10 

9971 

29    1  59 

9891 

30  34  29 

9896 

32    8  23 

9779 

Saturn 

E. 

35  51  49 

9174 

34    2  43 

9184 

32  13  51 

9194 

30  25  14 

9904 

Aldebaran 

E. 

54  33  22 

9169 

52  44    8 

9179 

50  55    9 

9188 

49    6  24 

9199 

Jupiter 

E. 

67  16  11 

9159 

65  26  42 

9168 

63  37  27 

9178 

61  48  26 

9188 

Pollux 

E. 

97    6  32 

9943 

95  19    8 

995] 

93  31  57 

9960 

91  44  59 

9969 

12 

Sun 

W. 

65    7  36 

9575 

66  47    5 

9586 

68  26  19 

9598 

70    5  17 

9610 

or  Pegnsi 

W. 

40  11  43 

9693 

41  50    8 

9607 

43  28  53 

9595 

45    7  54 

9587 

Aldebaran 

E. 

40    6  44 

9957 

38  19  41 

9369 

36  32  56 

9983 

34  46  31 

9396 

Jupiter 

E. 

52  47  14 

9349 

50  59  49 

9954 

49  12  41 

9966 

47  25  51 

9978 

Pollux 

E. 

82  53  48 

9333 

81     8  22 

9335 

79  23  14 

9348 

77  38  24 

9960 

Regulus 

E. 

119  35  33 

9361 

117  48  36 

9979 

116    1  55 

9983 

114  15  30 

9993 

13 

Sun 

W. 

78  15  56 

9679 

79  53  13 

9685 

81  30  13 

9698 

83    6  56 

9711 

a  Pegasi 

W. 

53  24  59 

9574 

55    4  30 

9576 

56  43  58 

9578 

58  23  2^3 

9583 

Jupiter 

E. 

38  36  14 

9349 

36  51  15 

9355 

35    6  36 

9368 

33  22  16 

9389 

. 

Pollux 

E. 

68  58  55 

9499 

67  16    1 

9443 

65  33  28 

9458 

63  51  16 

9474 

XIV. 
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SB 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

of  the 

P.  L. 

P.L. 

P.L. 

P.L. 

'Name  and  Direction  1 

Midnight 

of 

XVh. 

of 

XVlUb. 

of 

XXP^ 

of 

1=^ 

1 

of  Oqjeot. 

^^ 

Diff. 

Diff 

Diff. 

Diff. 

Regulus 

W. 

0          I       It 

92    6  18 

8661 

O           1         II 

93  39  27 

9846 

O           1        II 

95  12  55 

9831 

0          *        1' 

96  46  42 

9816 

Spica 

W. 

38  14  47 

9841 

39  48  21 

9897 

41  22  14 

9819 

42  m  26 

9787 

Venus 

E. 

26  42  59 

3109 

25  16    4 

3147 

23  48  51 

3139 

22  21  20 

3116 

Sun 

E. 

72  31  11 

3990 

71    5  37 

3914 

69  39  45 

3198 

68  13  34 

3189 

2 

Reffulus 

W. 

104  40  39 

9738 

106  16  29 

9791 

107  52  41 

9704 

109  29  15 

9887 

Spica 

W. 

50  52  34 

9718 

52  28  52 

9700 

54    5  32 

9683 

55  42  35 

9606 

Sun 

E. 

60  57  42 

3098 

59  29  30 

3080 

58    0  56 

3069 

56  32    0 

3045 

3 

Regulus 

W. 

117  37  46 

9603 

119  16  37 

9586 

120  55  51 

9569 

122  35  29 

9559 

Spica 

W. 

63  53  40 

9576 

65  33    5 

9560 

67  12  55 

9549 

68  53  10 

9595 

Sun 

E. 

49    1  50 

j»55 

47  30  41 

9938 

45  59  10 

9890 

44  27  16 

9809 

4 

Spica 

W. 

77  20  33 

9436 

79    3  16 

9419 

80  46  23 

9409 

82  29  55 

9985 

Antares 

W. 

32  22    0 

9599 

34    2  a'3 

9504 

35  43  41 

9480 

37  25  23 

9458 

Sun 

E. 

36  42  21 

9891 

35    8  20 

9806 

33  34    0 

9791 

31  59  21 

9778 

5 

Spica 

W. 

91  13  31 

9304 

92  59  24 

9989 

94  45  39 

9975 

96  32  15 

S960 

Antares 

W. 

46    1  28 

9357 

47  46    5 

9330 

49  31    8 

9391 

51  16  37 

9304 

Sun 

E. 

24    2  31 

9738 

22  26  42 

9738 

20  50  53 

9743 

19  15  10 

9753 

9 

Sun 

W. 

31  17  46 

94S9 

33    0    7 

9450 

34  42  31 

9450 

36  24  55 

9450 

a  Arietis 

E. 

44    3  17 

9905 

42  14  57 

9917 

40  26  55 

9931 

38  39  14 

9947 

Saturit 

E. 

57  55  2:3 

9086 

56    4  21 

9109 

54  13  25 

9106 

52  22  35 

9111 

Aldebaran 

E. 

76  38  28 

9094 

74  47  19 

9097 

72  56  15 

9101 

71     5  17 

9105 

Jupiter 

E. 

89  24    4 

9084 

87  32  41 

9088 

85  41  24 

9089 

83  50  13 

9096 

10 

Sun 

W. 

44  56  11 

9468 

46  38    9 

9474 

48  19  58 

9481 

50    1  38 

9488 

a  Arietis 

E. 

29  48    3 

9373 

28    3  49 

9419 

26  20  31 

9458 

24  38  19 

9514 

Saturn 

E. 

43  10  24 

9141 

41  20  27 

9149 

39  30  42 

9157 

37  41    9 

9185 

Aldebaran 

E. 

61  52  27 

9136 

60    223 

9143 

58  12  30 

9159 

56  22  50 

9160 

Jupiter 

E. 

74  36  14 

9126 

72  45  55 

9134 

70  55  48 

9149 

69    5  53 

9151 

Pollux 

E. 

104  17  55 

9915 

102  29  50 

9991 

100  41  54 

3»8 

98  54    8 

IS35 

11 

Sun 

W. 

58  27  10 

9539 

60    739 

9543 

61  47  53 

9553 

63  27  52 

9564 

a  PegaBi 

W. 

33  43  27 

9798 

35  19  29 

9684 

36  56  17 

9665 

38  a)  44 

9641 

Saturn 

E. 

28  36  52 

9915 

26  48  47 

9996 

25    0  59 

9938 

23  13  28 

9950 

Aldebaran 

E. 

47  17  55 

9910 

45  29  42 

9991 

43  41  45 

9933 

41  54    6 

9944 

Jupiter 

E. 

59  59  40 

9198 

51  11  10 

9908 

56  22  55 

9918 

54  34  56 

9331 

Pollux 

E. 

89  58  14 

9979 

88  11  44 

9969 

86  25  29 

9300 

84  39  30 

9319 

12 

Sun 

W. 

71  43  58 

se99 

73  22  23 

9635 

75    0  31 

9647 

76  38  22 

9660 

aPegasi 

W. 

46  47    7 

9580 

48  26  29 

9577 

50    5  56 

9574 

51  45  27 

9573 

Aldebaran 

E. 

33    0  26 

9311 

31  14  42 

9395 

29  29  19 

9341 

27  44  19 

3357 

Jupiter 

E. 

45  39  19 

9990 

43  53    5 

9309 

42    7    9 

9315 

40  21  32 

9398 

Pollux 

E. 

75  53  52 

9373 

74    9  39 

9387 

72  25  45 

9400 

70  42  10 

9414 

Regulus 

E. 

112  29  20 

9904 

110  43  26 

9315 

108  57  49 

9397 

107  12  29 

9338 

13 

Sun 

W. 

84  43  21 

9794 

86  19  29 

9737 

87  55  20 

9750 

89  30  54 

9763 

a  Pegasi 

W. 

60    2  42 

9587 

61  41  55 

9583 

63  21    0 

9589 

64  59  57 

9606 

Jupiter 

E. 

31  38  16 

9396 

29  54  36 

9411 

28  11  17 

9496 

26  28  20 

9449 

Pollux 

E. 

62    9  26 

9489 

60  27  58 

9506 

58  46  53 

9599 

57    6  10 

9538 

3 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

5^ 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Dlrectioii 

Nooii. 

of 

11  III. 

of 

VPi. 

of 

IXk. 

of 

13 

of  Object. 

Diff. 

Diir. 

Diff. 

Diff. 

Regiilus 

E. 

O           /         // 

105  27  25 

9350 

O           /        // 

103  42  38 

9309 

O           1         II 

101  58    8 

9373 

100   13  55 

9380 

14 

Sun 

W. 

91    6  10 

«776 

92  41     9 

9780 

94  15  51 

9809 

95  50  16 

98C0 

a  Pegasi 

W. 

66  38  44 

9613 

68  17  22 

9091 

69  55  49 

9699 

71  34    5 

9037 

a  Arietis 

W. 

23  14    5 

9785 

24  48  52 

9754 

26  24  20 

9731 

28    0  19 

9713 

Pollux 

E. 

55  25  51 

9556 

53  45  56 

9574 

52    6  26 

9599 

50  27  20 

9011 

Regulus 

E. 

91  37  11 

9445 

89  54  41 

9458 

88  12  29 

9470 

86  30  34 

9489 

15 

Suif 

W. 

103  38    8 

Qffn 

105  10  54 

9899 

106  43  23 

9905 

108  15  36 

9910 

a  Arietis 

W. 

36    4  19 

9680 

37  41  26 

9679 

39  18  34 

9680 

40  55  40 

9083 

Saturn 

W. 

20  15  23 

9551 

21  55  26 

9561 

23  .35  15 

9570 

25  14  51 

9580 

Pollux 

E. 

42  18  44 

9791 

40  42  32 

9746 

39    6  5:3 

9n3 

37  31  50 

9809! 

Regulus 

E. 

78    5  11 

9549 

76  24  56 

9553 

74  44  57 

9505 

73    5  14 

9577 

16 

Sun 

W. 

1 15  52  50 

9977 

117  23  31 

9989 

118  53  57 

3001 

120  24    9 

1 

3013 

a  Arietis 

W. 

49    0    0 

9706 

50  36  32 

9719 

52  12  56 

9719 

5:3  49  1 1 

9795  ' 

Saturn 

W. 

33  29  21 

9639 

35    7  .33 

9641 

36  45  32 

9659 

38  23  17 

9609  ; 

Pollux 

E. 

29  47  14 

9997 

28  16  57 

3051 

26  47  47 

3II9 

25  19  52 

3184 

Regulus 

E. 

64  50  36 

9634 

6:3  12  27 

9645 

61  34  33 

9650 

59  56  54 

9000 

S|)ica 

E. 

118  34  57 

9610 

116  56  15 

9691 

115  17  48 

9031 

113  39  35 

9041 

17 

Sun 

W. 

127  51  34 

3009 

129  20  21 

3061 

130  48  54 

3099 

132  17  13 

3103 

a  Arietis 

W. 

61  48  12 

9761 

63  23  31 

9768 

64  58  41 

9775 

66  33  41 

9783  ! 

Saturn 

W. 

46  28  42 

9710 

48    5    9 

9719 

49  41  23 

9798 

51   17  25 

9738  1 

Aldebaran 

W. 

28  16  26 

9723 

29  52  a5 

9rJ0 

31  28  35 

9737 

3:3    4  26 

9744  1 

Jupiter 

W. 

15  34  43 

9759 

17  10    5 

9757 

18  45  29 

9758 

20  20  52 

9781 

.  Regulus 

E. 

51  52  17 

9799 

50  16    6 

9739 

48  40    9 

9744 

47    4  27 

9754 

Spica 

E. 

105  31  52 

9690 

103  54  59 

9690 

102  18  18 

9708 

100  41  49 

9718' 

18 

a  Arietis 

W. 

74  26  10 

9891 

76    0  10 

9899 

77  34    0 

9837 

79    7  40 

9845 

Saturn 

W. 

59  14  37 

9789 

60  49  29 

9791 

62  24    9 

9798 

63  58  39 

9«)7 

Aldebaran 

W. 

41     1  22 

9780 

42  36  16 

9787 

44  11     1 

9705 

45  45  36 

9801 

Jupiter 

W. 

28  16  25 

9787 

29  51   10 

9794 

31  25  46 

9801 

33    0  12 

3808 

• 

Regulus 

E. 

39    9  34 

9811 

37  35  21 

9833 

36     1  23 

9830 

34  27  42 

9849 

Spica 

E. 

92  42  27 

9769 

91     7    9 

9770 

89  32    2 

9778 

87  57    6 

9787 

19 

a  Arietis 

W. 

86  53  32 

98R3 

88  26  13 

9891 

89  58  44 

9898 

91  31     5 

9905 

Saturn 

W. 

71  48  28 

9848 

73  21  54 

9855 

74  55  11 

9869 

76  28  18 

9870 

Aldebaran 

W. 

53  36    9 

9838 

55    9  47 

9845 

56  43  16 

9853 

58  16  35 

9801 

Jupiter 

AV. 

40  50    7 

9844 

42  23  38 

9851 

43  57    0 

98S8 

45  30  13 

9805 

Spica 

E. 

80    5    6 

9897 

78  31  13 

9835 

76  57  30 

9849 

75  23  57 

9849  : 

20 

a  Arietis 

W. 

99  10  27 

9044 

100  41  50 

9951 

102  13    4 

9059 

103  44    8 

9907 

Saturn 

W. 

84  11  28 

9907 

85  43  :^ 

9914 

87  15  39 

9991 

88  47  31 

9997 

Aldebaran 

W. 

66    0  53 

9895 

67  :»  18 

9909 

69    5  34 

9900 

70  37  42 

9915 

Jupiter 

W. 

53  14     1 

3901 

54  46  19 

9907 

56  18  29 

9914 

57  50  30 

9990  ' 

Pollux 

W. 

25  39  16 

3357 

27    2  22 

3317 

28  26  14 

3984 

29  50  44 

3957 

Spica 

E. 

67  38  3:3 

3ooo 

66    5  56 

9893 

64  3:3  28 

9900 

63     1     9 

9907 

t 

Au  tares 

E. 

113    2  19 

9910 

111  30  24 

9996 

109  58  38 

9939 

108  27    0 

9938 

21 

Saturn 

W. 

96  24  42 

9961 

97  55  43 

9968 

99  26  36 

9974 

100  57  21 

9081 

Aldclmran 

W. 

78  16  15 

9947 

79  47  34 

9954 

81  18  44 

9901 

82  49  46 

9960  ' 

Jupiter 

W. 

65  28  29 

9054 

66  59  39 

9900 

68  30  42 

9900 

70    1  37 

9973 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Midnight. 

of 

XVh. 

of 

XVlTJli. 

of 

XXlh. 

of 

13 

of  Oujeot. 

Diff. 

Diff. 

Diff. 

Diff. 

Regiiliis 

E. 

O          /         // 

98  30    0 

9398 

O          1         (/ 

96  46  22 

9410 

O           '         /' 

95    3     1 

9491 

O            /         «/ 

93  19  57 

9434 

14 

Suit 

W. 

97  24  23 

9898 

98  58  14 

9841 

ICO  31  48 

9854 

102    5    6 

9866 

a  Pegasi 

W. 

73  12    9 

9646 

74  50    1 

9655 

76  27  41 

9664 

78    5    9 

9674 

a  Arietis 

W. 

29  36  42 

9700 

31   13  22 

9691 

32  50  14 

9685 

34  27  14 

9681 

Pollux 

E. 

48  48  40 

9631 

47  10  27 

9669 

45  32  43 

9674 

43  55  28 

9697 

Regulus 

E. 

84  48  56 

9494 

83    7  35 

9506 

81  26  30 

9518 

79  45  42 

9530 

15 

Suif 

W. 

109  47  34 

9999 

111  19  16 

9941 

112  50  43 

9954 

114  21  54 

9965 

« 

a  Arietis 

W. 

42  32  43 

96(» 

44    9  41 

9690 

45  46  34 

9695 

47  23  20 

9700 

Saturn 

W. 

26  54  13 

9590 

28  3;^  21 

9601 

30  12  15 

9611 

31  50  55 

9691 

Pollux 

E. 

35  57  25 

9834 

34  23  41 

9869 

32  50  42 

9906 

31  18  31 

9949 

Itegulus 

E. 

71  25  47 

9588 

69  46  36 

9599 

68    7  40 

9611 

66  29    0 

9633 

16 

Sun 

W. 

121  54    6 

3094 

123  23  49 

3035 

124  53  18 

3047 

126  22  as 

3058 

a  Arietis 

W. 

55  25  18 

9731 

57     1   16 

9739 

58  37    4 

9746 

60  12  43 

9753 

Saturn 

W. 

40    0  48 

9679 

41  38    6 

9681 

43  15  11 

9601 

44  52    3 

9701 

Pollux 

E. 

23  53  24 

3970 

22  28  37 

3379 

21    5  48 

'   3494 

19  45  17 

3645 

Regulus 

E. 

58  19  29 

9677 

56  42  19 

9689 

55    5  24 

9099 

53  28  43 

9710 

Spica 

E. 

112    1  36 

9651 

no  23  50 

9660 

108  46  17 

9671 

107    8  58 

9680 

17 

Sun 

W. 

133  45  19 

3114 

l:)5  13  11 

3195 

136  40  50 

3137 

138    8  15 

3148 

a  Arietis 

W. 

<{8    8  31 

9791 

69  43  11 

9798 

71  17  41 

9806 

72  52    1 

9814 

Saturn 

W. 

52  53  15 

9747 

54  28  5;^ 

9756 

56    4  19 

9764 

57  39  34 

9773 

Aldebaran 

W. 

34  40    8 

9750 

36  15  41 

9758 

37  51     4 

9765 

3,9  26  18 

9779 

Jupiter 

W. 

21  56  11 

9765 

23  31  25 

9770 

25    6  32 

9775 

26  41  32 

9781 

Regulus 

E. 

45  28  59 

9766 

43  53  46 

9776 

42  18  47 

9788 

40  44    3 

9799 

Spica 

E. 

99    5  33 

9797 

97  29  29 

9736 

95  53  37 

9744 

94  17  56 

9753 

18 

a  Ai-ietis 

W. 

80  41  10 

9859 

82  14  30 

9860 

83  47  40 

9867 

85  20  41 

9875 

Saturn 

W. 

65  32  58 

9815 

67    7    6 

9893 

68  41     4 

9831 

70  14  51 

9839 

Aldebaran 

W. 

47  20    2 

9809 

48  54  18 

9816 

50  28  25 

9834 

52    2  22 

9831  1 

J  UPITER 

W. 

34  34  29 

9815 

36    8  37 

9899 

37  42  36 

9899 

39  16  26 

9836  ' 

Regulus 

E. 

32  54  18 

9863 

31  21   12 

9877 

29  48  24 

9899 

28  15  55 

9909 

Spica 

E. 

86  22  21 

9795 

84  47  47 

9803 

83  13  23 

9811 

81  a9    9 

9619 

19 

a  Arietis 

W. 

93    3  17 

9913 

94  35  19 

9991 

96    7  11 

9998 

97  38  54 

9936 

Saturn 

W. 

78    1  15 

9878 

79  34    2 

9885 

81    6  40 

9899 

82  39    9 

9900 

Aldebaran 

W. 

59  49  44 

9868 

61  22  44 

9874 

62  55  36 

9681 

64  28  19 

9888 

Jupiter 

W. 

47    3  17 

9879 

48  36  12 

9879 

50    8  58 

9887 

51  41  34 

9894 

Spica 

E. 

73  50  33 

9857 

72  17  19 

9864 

70  44  14 

9879 

69  11  19 

9879 

20 

a  Arietis 

W. 

105  15    2 

9975 

106  45  46 

9983 

* 

108  16  21 

9990 

109  46  46 

9998 

Saturn 

W. 

90  19  15 

9935 

91  50  50 

9949 

93  22  16 

9949 

94  5S  a3 

9955 

Aldebaran 

W. 

72    9  41 

9999 

73  41  32 

9999 

75  13  14 

9935 

76  44  48 

9941 

Jupiter 

W. 

59  22  23 

9997 

60  54    7 

9934 

62  25  43 

9941 

m  57  10 

9747 

Pollux 

W. 

31  15  46 

3334 

32  41  15 

3914 

;34    7    7 

3199 

35  .'«  17 

3187 

Spica 

E. 

61  28  59 

9914 

5!)  56  58 

9990 

58  25    5 

9997 

56  53  20 

9934  ; 

Antares 

E. 

106  55  30 

9945 

105  24    8 

9951 

103  52  54 

9957 

102  21  48 

9963  ! 

21 

Saturn 

W. 

102  27  57 

9987 

103  58  26 

2993 

105  28  47 

9999 

106  59    1 

3005 

Aldebaran 

AV. 

84  20  41 

9973 

85  51  28 

9978 

87  22    8 

9985 

88  52  40 

9990 

Jupiter 

W. 

71  32  24 

9979 

73    3    3 

9985 

74  33  35 

9991 

76    3  59 

2097 

36 
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GREENWICH  MEAN  TIME. 

LUNAB  DUjri'ANCES. 

• 

1^  8 

1 

P.L. 

P.L 

P.L 

P.  L. 

JStm^aad  JHnMm  1 

Noon. 

of 

nih. 

of 

Vlh. 

of 

DD^ 

of 

1" 

21 

of  ObjMt 

IMff 

UUL 

Diff. 

Dim 

PoUnx 

W. 

O           /         It 

.36  59  42 

3176 

O           1        n 

38  26  20 

3167 

O          1        n 

39  53    9 

3150 

O           t        t» 

41  20    7 

3153 

Spica 

E. 

55  21  44 

»40 

53  50  16 

9946 

52  18  56 

3963 

50  47  44 

9958 

Antaren 

E. 

100  50  49 

9M9 

99  19  58 

9976 

97  49  15 

3961 

96  18  39 

9088 

22 

Aldebaran 

W. 

90  23    5 

99B6 

91  5:3  23 

3001 

93  23  34 

3006 

94  53  39 

3019 

Jupiter 

W. 

77  34  16 

3003 

79    4  26 

3009 

80  34  28 

3014 

82    4  23 

3019 

Pollux 

W. 

48  m.  17 

3139 

50    339 

3138 

51  31    3 

3138 

.52  58  27 

3138 

Spica 

E. 

43  13  37 

3980 

41  43  10 

9993 

40  12  49 

3990 

38  42  35 

30O4 

AjDtares 

E. 

88  47  33 

3017 

87  17  42 

3033 

85  47  57 

3086 

84  18  19 

3034 

23 

Aldebaran 

W. 

102  22  25 

3QS7 

103  51  52 

3041 

105  21  14 

3045 

106  50  31 

3050 

Jupiter 

W. 

89  32  24 

3044 

91     1  42 

3049 

92  30  54 

3053 

94    0    1 

3058! 

Pollux 

w. 

60  15  21 

3143 

61  42  40 

3143 

63    0  58 

3144 

64  37  14 

3146 

Reffulus 
Spica 

w. 

23  13  14 

3146 

24  40  28 

3138 

26    7  52 

3139 

27  35  23 

3197 

E. 

31  13     1 

3039 

29  43  24 

3034 

28  13  53 

3038 

26  44  27 

3043 

Antares 

E. 

76  51  50 

3060 

75  22  51 

3064 

73  53  58 

3069 

72  25  11 

3074 

VBffOS 

E. 

117    4  21 

3439 

115  42  37 

3433 

114  20  58 

3438 

112  59  25 

3443 

24 

Jupiter 

W. 

101  24  20 

3076 

102  52  59 

3079 

104  21  34 

30» 

105  50    6 

3085 

Pollux 

w. 

71  53    6 

8153 

73  20  11 

3155 

74  47  14 

3156 

76  14  16 

3157 

Kegulus 

w. 

34  54    3 

3116 

36  21  53 

3114 

37  49  45 

3113 

39  17  39 

3113 

Antfires 

E. 

65    2  37 

3095 

63  34  21 

3099 

62    6  10 

3109 

(50  38    3 

3106 

Vbmub 

E. 

106  12  56 

3463 

104  51  51 

3467 

103  30  50 

3471 

102    9  53 

3473 

25 

Jupiter 

W. 

113  12    1 

3094 

114  40  18 

3096 

116    8  34 

3006 

117  36  49 

3096 

Pollux 

W. 

83  29    6 

3163 

84  56    1 

3163 

86  22  56 

3163 

87  49  51 

3163 

Ref^ulua 

W. 

46  37  17 

3109 

48    5  15 

3109 

49  33  14 

3109 

51     1  13 

3107 

Antares 

E. 

53  18  31 

3121 

51  50  47 

3194 

50  23    7 

3197 

48  55  30 

3138 

Venus 

E. 

95  25  50 

3484 

94    5    8 

3485 

JI2  44  27 

3485 

91  2:3  4(; 

3485 

a  Aqiiilie 

E. 

104  34  40 

3507 

103  14  24 

3603 

101  54    3 

3498 

100  33  ;37 

3496 

Sun 

E. 

141  45  11 

3499 

140  24  46 

3497 

139    4  19 

3497 

137  43  51 

3495 

26 

Pollux 

W. 

95    4  29 

3158 

96  31  28 

3157 

97  58  28 

3156 

99  25  30 

3153 

Reguliifl 

W. 

58  21  40 

3097 

59  49  5;} 

3005 

61  18    9 

30P3 

62  46  28 

3088 

A II  Ui  res 

E. 

41  38    5 

3140 

40  10  44 

3143 

38  43  27 

3146 

37  16  13 

3149 

V  E.N  us 

E. 

84  40  23 

3484 

8:3  19  41 

3481 

81  58  56 

3479 

80  38    8 

3476 

ct  Aquilea 

E. 

93  50  26 

3478 

92  29  37 

3474 

91     8  44 

3473 

89  47  48 

3470 

Sun 

E. 

131    0  57 

34» 

129  40  14 

3479 

128  19  27 

3477 

126  58  37 

3479 

27 

Pollux 

W. 

106  41  21 

3141 

108    8  41 

3137 

109  36    6 

3134 

111    3  35 

3130 

Ueirulus 

W. 

70    9  15 

3067 

71  38    5 

3061 

73    7    2 

3056 

74  36    6 

3050 

Spica 

W. 

16  13  11 

3046 

17  42  27. 

3041 

19  11  49 

3035 

20  41  18 

3030  ' 

Antares 

E. 

30     1     7 

3179 

28  34  24 

3179 

27    7  50 

3188 

25  41  27 

3900 

Venus 

E. 

73  53  17 

3457 

72  32    5 

3453 

71  10  48 

3447 

69  49  24 

3441 

1 

a  Aquilas 

E. 

83    2  30 

3458 

81  41  19 

3456 

80  20    6 

3454 

78  58  50 

3453 

Sun 

E. 

120  13  13 

3448 

118  51  51 

3443 

1 17  30  22 

3436 

116    8  46 

3439 

28 

RopuluB 
Hpica 

W. 

82    3  27 

3013 

83  33  23 

3005 

85    3  30 

9996 

86  33  48 

9986 

W. 

28  10  42 

8993 

29  41     3 

9985 

31   11  34 

9977 

32  42  16 

9967 

Venus 

K. 

63    0  35 

3404 

61  38  23 

3395 

60  16     1 

3386 

58  53  29 

3376 

n  AquiliB 

E. 

72  12  11 

3448 

70  50  49 

3448 

69  29  27 

3448 

68    8    5 

3449  ' 

Sun 

E. 

109  18  40 

3308 

107  56  10 

3878 

106  33  29 

3368 

105  10  36 

3358 

xvni. 
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• 

GBEENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

• 

P.L. 

P.L. 

P.L. 

o  § 

Name  and  Blrectloii 

Midnight 

of 

XVh. 

of 

XVITP* 

of 

XXlh. 

of 

21 

of  Object. 

• 

C^ 

Diff. 

Diff. 

Diff. 

Diff. 

Pollux 

W. 

0         /       // 

42  47  12 

3148 

O           /         // 

44  14  23 

3145 

0          /         '/ 

45  41  38 

3143 

O           /         // 

47    8  56 

3140 

Spica 

E. 

49  16  39 

S965 

47  45  42 

9971 

46  14  53 

9977 

44  44  11 

9983 

Antares 

E. 

94  48  11 

9993 

93  17  50 

3000 

91  47  37 

3005 

90  17  31 

3019 

22 

Alflebaran 

W. 

96  23  37- 

3017 

97  53  28 

3099 

99  23  13 

3097 

100  52  52 

3039 

Jupiter 

W. 

a3  34  12 

3035 

85    3  54 

3030 

86  33  30 

3034 

88    3    0 

3039 

Pollux 

W. 

54  25  51 

3138 

55  53  15 

3138 

57  20  38 

3139 

58  48    0 

3140 

Spica 

E. 

37  12  27 

3000 

35  42  26 

3015 

34  12  32 

3090 

32  42  44 

3094 

Antares 

E. 

82  48  48 

3030 

81  19  24 

3044 

79  50    6 

3050 

78  20  55 

3055 

23 

Aldebaran 

W. 

108  19  42 

3054 

109  48  48 

3058 

111  17  49 

3061 

112  46  46 

3064 

Jupiter 

W. 

95  29    2 

3009 

96  57  58 

3065 

98  26  50 

3069 

99  55  37 

3073 

Pollux 

W. 

66    4  28 

3148 

67  31  40 

3149 

68  58  50 

3150 

70  25  59 

3159 

Regulus 

W. 

29    3    0 

31S3 

30  30  42 

3190 

31  58  27 

3119 

33  26  14 

3117 

Spica 

E. 

25  15    6 

3046 

23  45  50 

3049 

22  16  38 

3059 

20  47  30 

3056 

Antares 

E. 

70  56  30 

3078 

69  27  54 

3089 

67  59  23 

3087 

66  30  57 

3091 

Venus 

E. 

111  37  57 

3448 

110  16  35 

3453 

108  55  18 

3456 

107  34    5 

3460 

24 

Jupiter 

W. 

107  18  34 

3067 

108  46  59 

3089 

110  15  22 

3091 

111  43  42 

3099 

Pollux 

W. 

77  41  17 

3158 

79    8  17 

3159 

80  a5  15 

3161 

82    2  11 

3169 

Regulus 

W. 

40  45  34 

3119 

42  13  29 

3119 

43  41  24 

3111 

45    9  20 

3110 

Antares 

E. 

59  10     1 

3109 

57  42    3 

3113 

56  14    9 

3115 

54  46  18 

3119 

Venus 

E. 

100  48  59 

3476 

99  28    8 

3479 

98    7  20 

3480 

96  46  34 

3489 

25 

Jupiter 

W. 

119    5    3 

3096 

120  33  17 

3096 

122    1  31 

3096 

123  29  46 

3095 

Pollux 

W. 

89  16  45 

3169 

90  43  40 

3163 

92  10  35 

3161 

93  37  31 

3159 

Reuulns 

W. 

52  29  14 

3105 

53  57  17 

3104 

55  25  22 

3101 

56  53  30 

3100 

Antares 

E. 

47  27  55 

3131 

46    0  23 

3133 

44  32  54 

3136 

43    5  28 

3138 

Venus 

E. 

90    3    5 

3486 

88  42  25 

3486 

87  21  45 

3485 

86    1     4 

3485 

a  Aquilue 

E. 

99  13    7 

3490 

97  52  32 

3488 

96  31  54 

3484 

95  11  12 

3480 

Sui? 

E. 

136  23  21 

3493 

135    2  49 

3490 

133  42  14 

3488 

132  21  37 

3486 

26 

Pollux 

W. 

100  52  35 

3159 

102  19  42 

3149 

103  46  52 

3147 

105  14    5 

3144 

Regulus 

W. 

64  14  52 

3086 

65  43  20 

3081 

67  11  53 

3on 

68  40  31 

3079 

Antares 

E. 

35  49    3 

3159 

34  21  57 

3156 

32  54  55 

3160 

31  27  58 

3165 

Venus 

E. 

79  17  17 

3473 

77  56  23 

3471 

76  35  26 

3466 

75  14  24 

3469 

u  AquilcB 

E. 

88  26  50 

3467 

87    5  49 

3464 

85  44  45 

3469 

84  23  39 

3460 

Suif 

E. 

125  37  42 

3469 

124  16  43 

3464 

122  55  39 

3459 

lai  34  29 

3454 

27 

Pollux 

W. 

112  31     8 

3196 

113  58  46 

3199 

115  26  29 

3117 

116  54  18 

3113 

Regulus 

W. 

76    5  17 

3043 

77  34  36 

3036 

79    4    4 

3099 

80  33  41 

3093 

Spica 

W. 

22  10  54 

3033 

2:3  40  38 

3017 

25  10  30 

3009 

26  40  31 

3001 

Aiitai-es 

E. 

24  15  18 

3915 

22  49  27 

3934 

21  23  58 

3358 

19  58  57 

3990 

Venus 

E. 

68  27  54 

3435 

67    6  17 

3498 

65  44  32 

3490 

64  22  38 

3419 

a  Aquilw 

E. 

77  37  33 

3451 

76  16  14 

3550 

74  54  54 

3449 

73  33  33 

3448 

Sun 

E. 

114  47    2 

3499 

113  25  10 

3415 

112    3  10 

3406 

110  41    0 

3397 

28 

Regulus 

W. 

88    4  18 

ton 

89  35    0 

9967 

91     5  54 

9956 

92  37    2 

9945 

spica 

W. 

34  13  10 

9057 

35  44  16 

9047 

37  15  35 

9937 

38  47    7 

9996 

Venus 

E. 

57  30  45 

3365 

56    7  49 

3356 

54  44  42 

3345 

53  21  23 

3334 

a  AquiliB 

E. 

66  46  44 

3451 

65  25  25 

3453 

64    4    8 

3455 

62  42  54 

3458 

Sun 

E. 

103  47  32 

3347 

102  24  15 

3337 

101    0  46 

3395 

99  37    3 

3319 

38 
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I. 


AT  GREENWICH  APPARENT  NOON. 


o 


o 


Thur. 

Frid. 

Sat. 

Sun. 
Mod. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 
Sat. 

Sun. 


«M 

c 


THE  SUN'S 


1 
2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


Apparent 
Right  Asceuslon. 


li      ni       8 

22  48  23.10 
22  52  7.55 

22  55  51.52 

22  59  35.03 

23  3  18.10 
23  7  0.75 

23  10  42.98 

23  14  24.82 

23  18  6.30 

23  21  47.41 

23  25  28.18 

23  29  8.63 

23  32  48.76 

23  36  28.60 

23  40  8.16 

23  43  47.47 

23  47  26.55 

23  51  5.42 

23  54  44.09 

23  58  22.60 

0  2  0.96 

0  5  39.21 

0  9  17.35 

0  12  55.42 

0  16  33.44 

0  20  11.44 

0  23  49.44 

0  27  27.45 

0  31  5.51 

0  34  43.63 

0  38  21.84 

0  42     0.16 


Diff.  for 
1  Hour. 


A '^parent 
I>eciiuation. 


9.34-2 
9.323 

9.305 
9.287 
9.269 

9.251 
9.235 
9.220 

9.206 
9.192 
9.178 

9.165 
9.154 
9.143 

9.133 
9.124 
9.116 

9.108 
9.101 


s. 


II 


7  35  47.0 

7  12  56.6 

6  50     0.0 

6  26  57.6 

6  3  49.8 

5  40  37.0 

5  17  19.5 

4  53  57.9 

4  30  32.4 

4  7     3.6 

3  43  31.9 

3  19  57.6 

2  56  21.0 

2  32  42.5 

2  9     2.6 

1  45  21.6 

1  21  39.9 

0  57  57.9 


S. 


0  34 
0  10 


15.8 
34.1 


9.096 IN.  0  13     6.9 


9.091 

9.087 
9.084 

9.083 
9.083 
9.083 

9.084 
9.087 
9.090 
9.094 


0  36  46.8 

1  0  25.4 
1  24    2.3 

1  47  37.2 

2  11     9.7 
2  34  39.5 

2  58     6.2 

3  21  29.4 

3  44  48.9 

4  8     4.3 


Diff  for 
1  Hour. 


9.099  N.  4  31   15.3 


+  56.05 
57.23 

57.48 

+  57.72 
57.93 
58.13 

+  58.32 

58.48 
58.63 

+  58.77 
58.88 
58.98 

+  59.06 
59.13 
59.18 

+  59.23 
59.24 
59.25 

+  59.24 
59.22 
59.19 

+  59.14 
59.08 
59.00 

+  58.91 
58.81 
58.68 

+  58.54 
58.40 
58.23 
58.05 

+  57.85 


Seml- 
diameu-r. 


6  10.41 

6  10.17 

6  9.91 

6  9.66 

6  9.40 

6  9.15 


6 
6 
6 


6 
6 
6 
6 


8.89 
8.63 
8.36 


6  8.11 

6  7.85 

6  7.59 

6  7.32 

6  7.07 

6  6.81 

6  6.55 

6  6.28 

6  6.02 

6  5.75 

6  5.48 

6  5.21 

6  4.94 

6  4.66 

6  4.39 

6  4.11 

6  3.83 

6  3.55 


3.27 
2.98 
2.70 
2.42 


Sidereal 
Time  of 

Semi- 
diame^oi 

Meridiftji 


6     2.14 


65.44 
65.36 
65.28 

65.21 
65.15 
65.09 

65.03 
64.97 
64.92 

64.87 
64.82 
64.78 

64.74 
64.70 
64.67 

64.64 
64.61 
64.58 

64.55 
64.53 
64.51 

64.49 
64.48 
64  47 

64.47 
64.46 
64.46 

64.46 
64.47 
64.48 
64.49 

64.51 


Equation  of 

Time, 

to  be 

Added  to 

Appareut 

Time. 


11)  H 

12  33.33 
12  21.25 
12    8.71 

11  55.71 
1 1  42.26 
11  28.39 

11  14.11 
10  59.44 
10  44.40 

10  29.00 

10  13.26 

9  57.20 

9  40.83 
9  24  15 
9    7.21 

8  50.02 
8  32.60 
8  14.96 

7  57.13 
7  39.13 
7  20.99 

7  2.73 
6  44.38 
6  25.94 

6  7.46 
5  48.96 
5  30.46 

5  1 1.96 
4  53.53 
4  35.15 
4  16.86 

3  58.68 


Dff.  fori 
1  Uoar. 


8 

0.494 
0.514 
0.533 

0.551 
0.5(>9 
0.586 

0.604 
0.620 
0.635 

0.649 
0.663 
0.077 

0.690 
0.701 
0.712 

0.722 
0.731 
0.739 

0.747 
0.754 
0.759 

0.763 
0.767 
0.770 

0.772 
0.772 
0.772 

0.771 
0.768 
0.7(>5 
0.761 

0.756 


NoTR.<— The  meiui  time  of  semidlaroeter  pansing  nay  be  found  by  subtracting  0*.18  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  otumge  of  deollnatlun  indicates  that  south  deolinataoua  are  deoroHsing; 
north  declinations,  increaaiug. 
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AT  GEEENWICH  MEAT^  NOON. 

■ 

• 

THE 

• 

SUN'S 

1 

o 

a 
o 

5 

Equation  of 
Time, 
tobe 

Sidereal 

Time, 

or 

« 

5 
'S 

1 

I- 

Apparent 
Right  Ascension. 

DIff.  for 
1  Hoar. 

Apparent 
Declination. 

Diff.  for 
1  Hoar. 

Sabtraeted 

from 
Mean  Time. 

Dlff.  for 
1  Hour. 

Kight  Ascension 

of 

Mean  San. 

Thur. 

1 

h      m       a 

22  48  21.14 

9.363 

S.    7  35  58.9 

+  56'.96 

m        s 

12  33.43 

8 

0.494 

h      m       8 

22  35  47.71 

Frid. 

2 

22  52     5.62 

9.343 

7  13    8.4 

57.24 

12  21.35 

0.514 

22  39  44.27 

1  Sat. 

3 

22  55  49.63 

9.324 

6  50  11.6 

57.49 

12    8.81 

0533 

22  43  40.82 

Sun. 

4 

22  59  33.18 

9.306 

6  27    9.1 

+  57.73 

11  55.81 

0.551 

22  47  37.37 

:  Mon. 

5 

23     3  16.29 

9.288 

6    4     1.1 

57.94 

11  42.37 

0.569 

22  51  33.92 

Tues. 

6 

23     6  58  98 

9.271 

5  40  48.1 

58.14 

11  28.50 

0.586 

22  55  30.48 

Wed. 

7 

23  10  41.25 

9.253 

5  17  30.4 

+  58.33 

11   14.22 

0.604 

22  59  27.03 

Thur. 

8 

23  14  23.13 

9.237 

4  54     8.6 

58.49 

10  59.55 

0.620 

23    3  23.58 

Frid. 

1 

9 

23  18     4.65 

9.222 

4  30  42.9 

58.64 

10  44.52 

0.635 

23    7  20.13 

Sat. 

10 

23  21  45.80 

9.208 

4    7  13.9 

+  58.78 

10  29.11 

0.649 

23  11  16.69 

Sun. 

11 

23  25  26.61 

9.194 

3  43  41.9 

58.89 

10  13.37 

0.663 

23  15  13.24 

Mon. 

12 

23  29    7.10 

9.180 

3  20    7.3 

58.99 

9  57.31 

0.677 

23  19    9.79 

Tues. 

13 

23  32  47.28 

9.167 

2  56  30.5 

+  59.08 

9  40.94 

0.690 

23  23    6.34 

Wed. 

14 

23  36  27.16 

9.I5(> 

2  32  51.8 

59.14 

9  24.26 

0.701 

23  27    2.90 

Thur. 

15 

23  40     6.77 

9.145 

2    9  11.6 

59.19 

9     7.32 

0.712 

23  30  59.45 

Frid. 

16 

23  43  46.13 

9.135 

1  45  30.4 

+  59.24 

8  50.13 

•0.722 

23  34  56.00 

Sat. 

17 

23  47  25.25 

9.126 

1  21  48.4 

59.26 

8  32.70 

0.731 

23  38  52.55 

Sun. 

18 

23  51     4.16 

9.118 

0  58    6.1 

59.26 

8  15.06 

0.739 

23  42  49.10 

Mon. 

19 

23  54  42.88 

9.109 

0  34  23.7 

+  59.25 

7  57.23 

0.747 

23  46  45.65 

■  Tues. 

20 

23  58  21.44 

9.103 

S.    0  10  41.7 

59.24 

7  39.23 

0.754 

23  50  42.21 

Wed. 

21 

0     1  59.84 

9.098 

N.    0  12  59.5 

59.20 

7  21.08 

0.759 

23  54  38.76 

Thur. 

22 

0     5  38.13 

9.094 

0  36  39.8 

+  59.15 

7    2.82 

0.763 

23  58  35.31 

Frid. 

23 

0    9  16.32 

9.090 

1     0  18.7 

59.09 

6  44.46 

0.767 

0    2  31.86 

Sat. 

24 

0  12  54.44 

9.087 

1  23  55.9 

59.01 

6  26.02 

0.770 

0    6  28.42 

Sun. 

25 

0  16  32.51 

9.086 

1  47  31.1 

+  58.92 

6    7.54 

0.772 

0  10  24.97 

!  Mon. 

26 

0  20  10.56 

9.085 

2  11     3.9 

58.82 

5  49.04 

0.772 

0  14  21.52 

1  Tues. 

27 

0  23  48.60 

9.085 

2  34  34.0 

58.69 

5  30.53 

0.772 

0  18  18.07 

Wed. 

28 

0  27  26.66 

9.086 

2  58     1.0 

+  58.55 

5  12.03 

0.771 

0  22  14.63 

Thur. 

29 

0  31     4.77 

9.089 

3  21  24.5 

58.40 

4  53.59 

0.768 

0  26  11.18 

.  Frid. 

30 

0  34  42.94 

9.092 

3  44  44.4 

58.24 

4  35.21 

0.765 

0  30    7.73 

Sat. 

31 

0  38  21.19 

9.096 

4    8    0.1 

58.06 

4  16.91 

0.761 

0  34    4.28 

Sun. 

32 

0  41  59.56 

9.101 

N.    4  31   11.4 

+  57.86 

3  58.72 

0.756 

0  38    0.84 

NCTB- 

i 

•Thei 
Thei 
ared 

lemidiameter  for  me 
sign  +  prefixed  to  tl 
t  creasiD g ;  north  de 

on  noon  n 
le  hourly  < 
cllnations 

lay  be  assaroed  the  same  as  tha 
shange  of  declination  indicates 
,  increasing. 

t  for  a'l  parent  ru 
that  soath  decl 

Bon. 
[nations 

Diff.  for  1  Hour, 
4. 9".8565. 
(Table  III.) 
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Ill 


1 

• 


P 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 

n 

12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 
30 
31 

32 


V 


60 
61 
62 

63 
64 
65 

66 
67 

68 

69 
70 
71 

72 
73 

74 

75 
76 

77 

78 
79 
80 

81 
82 
83 

84 
85 
86 

87 
88 
89 
90 

91 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


TRUE  LONGITUDE. 


340  35  49.7 

341  35  59.1 

342  36    6.9 

343  36  13.1 

344  36  17.6 

345  36  20.5 

346  36  21.7 

347  36  21.0 

348  36  18.4 

349  36  13.9 

350  36    7.3 

351  35  58.6 

352  35  47.8 

353  35  34.8 

354  35  19.5 

355  35     1.9 

356  34  42.0 

357  34  19.8 

358  33  55.4 

359  33  28.7 

0  32  59.8 

1  32  28.9 

2  31  55.8 

3  31  20.6 

4  30  43.5 

5  30    4.4 

6  29  23.4 

7  28  40.6 

8  27  56.0 

9  27    9.6 

10  26  21.4 

11  25  31.5 


// 


35  28.2 
35  37.5 
35  45.2 

35  51.3 
35  55.8 
35  58.6 

35  59.7 
35  58.9 
35  56.2 

35  51.6 
35  45.0 
35  36.2 

35  25.3 
35  12.2 
34  56.8 

34  39.1 
34  19.1 
33  56.8 

33  32.3 
33  5.5 
32  36.6 


32 
31 
30 


5.6 
32.4 
57.1 


30  19.9 
29  40.8 
28  59.7 

28  16.8 
27  32.1 
26  45.6 
25  57.4 

25     7.4 


Diff.  for 
1  Hour. 


50'.'42 
50.36 

50.22 
50.15 
50.08 

50.01 
49.93 
49.85 

49.77 
49.68 
49.59 

49.50 
49.41 
49.31 

49.22 
49.12 
49.03 

48.93 

48.84 
48.75 

48.66 
48.58 
48.49 

48.41 
48.33 
48.'^5 

48.17 
48.10 
48.03 
47.96 


147.89 


LATITUDE. 


// 


-f  0.55 
0.66 
0.76 

+  0.82 
0.86 
0.86 

+  0.85 
0.80 
0.72 

+  0.62 
0.52 
0.39 

+  0.25 
+  0.12 
-0.01 

-0.12 
0.21 
0.27 

-0.29 
0.29 
0.26 

-0.21 

0.12 

-0.02 

+  0.08 
0.21 
0.35 

+  0.49 
0.60 
0.70 
0.77 

+  0.82 


Logarithm 

of  tho 

Radius  Ve«tor 

of  tlie 

Earth. 


9.9962187 
9.9963309 
9.9964440 

9.9965579 
9.9966724 
9.9967875 

9.9969030 
9.9970188 
9.9971348 

9.9972510 
9.9973674 
9.9974840 

9.9976009 
9.9977181 
9.9978356 

9.9979536 
9.9980722 
9.9981915 

9.9983115 
9.9984324 
9.9985541 

9.9986767 
9.9988001 
9.9989244 

9.9990495 
9.9991754 
9.9993020 

9.9994291 
9.9995566 
9.9996844 
9.9998124 

9.9999403 


Diir.  for 
I  Hour. 


+  40.6 
47.0 
47.3 

+  47.6 
47.8 
48.0 

+  48.8 
48.3 
48.4 

+  48.5 
48.6 
48.7 

+  48.8 
48.9 
49.1 

+  49.3 
49.6 
49.9 

+  50.8 
50.5 
50.9 

+  51.8 
51.6 
51.9 

+  58.3 
58.6 
58.9 

+  53.1 
53.3 
53.3 
53.3 

+  .S3.8 


KoTB.— The  nambers  in  oolomn  X  oorretpond  to  ihe  inie  eqalaox  of  the  date,  in  oolumn  K'  to 
the  vaesa  equinox  of  Jonoary  (H.O. 


Menn  Time 

of 

Sidereal  Komi. 


h 


ni 


1  23  58.50 
1  20  2  59 
1  16  6.68 

1  12  10.77 
1  8  14.87 
1  4  18.96 

1  0  23.05 
1  56  27.15 
0  52  31.25 

0  48  35.34 
0  44  39.43 
0  40  43.52 

0  36  47.62 
0  32  51.71 
0  28  55.80 

0  24  59.90 
0  21  3.99 
0  17  8.08 

0  13  12.17 
0  9  16.26 
0     5  20.36 

5    0      1    24.45  { 

?23    57    28.54$ 

23  53  32.63 

23  49  36.74 

23  45  40.83 
23  41  44.92 
23  37  49.02 

23  33  53.12 
23  29  57.21 
23  26  1.30 
23  22     5.39 

23  18    9.48 


Diff.  for  1  Hoar, 
—  9-.8296. 
(Toble  II.) 
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1 

GREENWICH  MEAN  TIME. 

• 

1 

THE 

MOON'S 

Day  of  the  Mo 

SEMIDIAMSTER. 

HORIZONTAL  PASALLAX 

UPPER  TRANSIT. 

AGE. 

NooD. 

Midnight. 

VOOD. 

Diff.  for 
iHonr. 

Midnight. 

Diflr.  for 
1  Hoor. 

MeridiRD  of 
Green  vich. 

Diff.  for 
IHonr. 

Noon. 

1 

2 

3 

1 

1         o 

15    4.1 
15  15.1 
15  28.4 

15    9.3 
15  21.5 
15  35.7 

55  1L3 

55  51.7 

56  40.4 

+  l".49 
I.B7 
2.17 

55  30.4 

56  15.1 

57  7.3 

+ r.68 

2.03 
2.29 

h      m 

18    3.1 

18  54.7. 

19  47.9 

m 
2.11 

2.19 

2.25 

d 

21.7 
22.7 
23.7 

1 
'■    4 

5 

6 

15  43.3 

15  59.0 

16  14.3 

15  51.2 

16  6.8 
16  21.2 

57  35.3 

58  33.0 

59  28.9 

+  2.37 
2.39 
2.21 

58  4.0 

59  1.5 
59  54.5 

+  2.41 
2.32 
2.03 

20  42.2 

21  37.0 

22  31.8 

2.27 
2.28 
2.28 

24.7 
25.7 
26.7 

7 

8 
9 

16  27.5 
16  37.3 
16  42.4 

16  32.9 
16  40.5 
16  42.9 

60  17.6 

60  53.4 

61  12.1 

+  1.78 

1.15 

+  0.37 

60  37.4 

61  5.1 
61  14.2 

+  1.49 
+  0.77 
-0.02 

23  26.7 

6 
0  21.7 

2.29 
2.30 

27.7 

28.7 

0.3 

10 
11 
12 

16  42.2 
16  36.9 
16  27.5 

16  40.2 
16  32.7 
16  21.6 

61  11.5 
60  52.2 
60  17.6 

-0.42 
1.15 
1.69 

61    4.0 
60  36.5 
59  55.9 

-0.81 
1.44 
1.89 

1  17.2 

2  13.4 

3  10.4 

2.33 
2.36 
2.39 

1.3 
2.3 
3.3 

13 

14 
15 

16  15.2 
16     1.4 

15  47.4 

16    8.4 
15  54.4 
15  40.6 

59  32.2 
58  41.7 
57  50.3 

-2.02 
2.14 
2.10 

59    7.4 
58  15.9 
57  25.4 

-2.11 
2.14 
2.03 

4  7.7 

5  4.8 

6  0.6 

2.39 
2.36 
2.29 

4.3 
5.3 
6.3 

16 
17 

18 

15  34.1 
15  22.2 
15  11.9 

15  28.0 
15  16.8 
15    7.4 

57     1.5 
56  17.6 
55  39.7 

-1.94 
1.70 
1.44 

56  38.8 
55  57.9 
55  23.2 

-1.82 
1.57 
1.31 

6  54.4 

7  45.7 

8  34.3 

2.19 

2.08 
1.97 

7.3 
8.3 
9.3 

19 
20 
21 

15    3.3 
14  56.5 
14  51.2 

14  59.7 
14  53.6 
14  49.2 

55    8.3 
54  43.2 
54  23.9 

-1.17 
0.91 
0.68 

54  55.0 
54  32.8 
54  16.4 

-1.04 
0.80 
0.57 

9  20.5 
10    4.8 
10  47.7 

1.88 
1.61 
1.77 

10.3 
11.3 
12.3 

22 
23 
24 

14  47.5 
14  45.1 
14  44.1 

14  46.1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GKEENWICH  MEAN  TIME, 

• 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  A8CENSI0N  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION 
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6.090 

20 

9  29  49.87 

1.9576 

9  27  25.2 

9.197 

21 

7  54  14.33 

9.1907 

15  47  24.6 

6.699 

21 

9  31  47.25 

1.9549 

9  18  12.3 

9.333 

22 

7  56  21.45 

9.1167 

15  40  40.9 

6.763 

22 

9  3:3  44.46 

1.9533 

9    8  57.2 

9.968 

23 

7  58  28.:33 
SU 

9.1197 

NDAY 

N.15  33  53.0 
18. 

6.833 

23 

9  35  41.52 
TU 

1.9497 

ESDA1 

N.  8  59  40.1 
I  20. 

9.309 

0 

8    0  34.97 

9.1087 

N.15  27   0.9 

6.903 

0 

9  37  38.42 

1.9471 

N.  8  5021.0 

0.335 

1 

8    2  41.37 

9.1047 

15  20   4.6 

6.971 

1 

9  39  35.17 

1.9445 

8  40  59.9 

0.367 

2 

8    4  47..53 

9.1007 

15  13    4.3 

7.039 

2 

9  41  31.76 

1.9419 

8  31  36.9 

0.400 

3 

8    6  53.45 

9.0967 

15    5  59.9 

7.106 

3 

.    9  43  28.20 

1.9395 

8  22  11.9 

0.439 

4 

8    8  59.14 

9.0938 

14  58  51.5 

7.179 

4 

9  45  24.50 

1.9371 

8  12  45.1 

0.463 

5 

8  11     4.59 

9.0888 

14  51  3i).2 

7.938 

5 

9  47  20.65 

1.9347 

8    3  16.5 

0.401 

6 

8  13    9.80 

9.0849 

14  44  22.9 

7.303 

6 

9  49  16.66 

1.93S3 

7  53  46.2 

9.530 

7 

8  15  14.78 

9.0811 

14  37    2.8 

7.367 

7 

9  51  12.53 

1.9300 

7  44  14.1 

0.548 

8 

8  17  19.53 

9.0779 

14  2J)  38.9 

7.430 

8 

9  53    8.26 

1.9977 

7  34  40.4 

0.578 

9 

8  19  24.05 

9.0734 

14  22  11.2 

7.493 

9 

9  55    3.85 

1.9354 

7  25    5.0 

0.603 

10 

8  21  28.34 

9.0696 

14  14  39.7 

7.555 

10 

9  56  59.31 

1.9933 

7  15  28.0 

0.630 

11 

8  23  32.40 

9.0658 

14    7    4.6 

7.615 

11 

9  58  54.64 

1.9919 

7    5  49.4 

0.656 

12 

8  25  36.24 

9.0631 

13  59  25.9 

7.675 

12 

10    0  49.85 

1.9191 

656   93 

0.680 

13 

8  27  39.85 

9.0583 

13  51  43.6 

7.734 

13 

10    2  44.93 

K9169 

6  46  27.8 

0.704 

14 

8  29  43.24 

9.a'>47 

13  43  57.8 

7.793 

14 

10    4  39.88 

1.9148 

6  36  44.8 

0.796 

15 

8  31  46.41 

9.0510 

13  36    8.4 

7.851 

15 

10    6  34.71 

1.9139 

6  27    0.4 

9.7.19 

16 

8  a3  49.36 

9.0473 

13  28  15.6 

7.908 

16 

10    8  29.43 

1.9110 

6  17  14.6 

9.774 

17 

8  35  52.09 

9.0437 

13  20  19.4 

7.964 

17 

10  10  24.03 

1.9090 

6    7  27.5 

0.795 

18 

8  37  54.60 

9.0401 

13  12  19.9 

8.019 

18 

10  12  18.51 

1.9071 

5  57  39.2 

9.816 

19 

8  39  56.90 

9.0365 

13    4  17.1 

8.074 

19 

10  14  12.88 

1.9053 

5  47  49.6 

9.837 

20 

8  41  58.98 

9.0339 

12  56  11.0 

8.138 

20 

10  16    7.14 

1.9035 

5  37  58.8 

0.856 

21 

8  44    0.85 

9.0994 

12  48    1.7 

8.183 

21 

10  18     1.30 

1.9017 

5  28    6.9 

0.874 

22 

8  46    2.51 

9.0360 

12  39  49.2 

8.334 

22 

10  19  55.35 

1.9000 

5  18  13.9 

0.893 

23 

8  48    3.97 

9.0996 

12  31  a3.6 

8.985 

23 

10  21  49.30 

1.8983 

5    8  19.8 

0.911 

24 

8  50    5.22 

9.0193 

N.12  23  15.0 

8.336 

24 

10  23  43.15 

1.8967 

N.  4  58  24.6 

9a»8 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Diff.for 
iMlQuto. 

DeoUnAtioD. 

Difffor 
1  Minute. 

Honr. 

Right  Aaoenaion. 

Difllfor 
IMinate. 

• 

Deolinatioo. 

Dlff.for 
IMinnte. 

WED 

NESDj 

HY  21. 

FRIDAY  23. 

h     m     8 

B            1 

O        /        // 

// 

h    m      8 

B 

O         /         // 

// 

0 

10  23  43.15 

1.8987 

N.  4  58  24.6 

9.098 

0 

11  53  39.01 

1.8668 

S.  3   5  14.4 

9.981 

1 

10  25  36.90 

1.8051 

4  48  28.4 

0.044 

1 

11  55  30.97 

1.8669 

3  15  12.8 

9.966 

2 

10  27  30.56 

1.8036 

4  38  31.3 

0.050 

2 

11  57  22.96 

1.8867 

3  25  10.3 

9.951 

3 

10  29  24.13 

1.8091 

4  28  a3.3 

9J9rr4 

3 

11  59  14.97 

1.8071 

3  35    6.9 

9.036 

4 

10  31  17.61 

1.8006 

4  18  34.4 

0.988 

4 

12    1    7.01 

1.8876 

3  45   2.6 

OJilO 

5 

10  33  11.00 

1.8801 

4    8  34.7 

10.009 

5 

12    2  59.08 

1.8680 

3  54  57.2 

9JW9 

6 

10  :i5    4.30 

i.88n 

3  58  :)4.2 

10.015 

6 

12    4  51.17 

1.H685 

4    4  50.8 

0.085 

7 

10  36  57.52 

1.8863 

3  48  32.9 

10.097 

7 

12    6  43.30 

1.8891 

4  14  4.3.4 

0.867 

8 

10  38  50.66 

1.8851 

3  38  30.9 

10.030 

8 

12    8  35.46 

1.8697 

4  24  34.9 

0.848 

9 

10  40  43.73 

1.8838 

3  28  28.2 

10.050 

9 

12  10  27.66 

1.8703 

4  34  25.2 

0.898 

10 

10  42  36.72 

1.8896 

3  18  24.9 

10.060 

10 

12  12  19.J)0 

1.8710 

4  44  14.3 

0.806 

11 

10  44  29.64 

1.8814 

3    8  21.0 

10.020 

11 

12  14  12.18 

1.8717 

4  54   2.2 

9.788 

12 

10  46  22.49 

1.8803 

2  58  16.5 

10.079 

12 

12  16    4.51 

1.8795 

5    3  48.9 

9.707 

13 

10  48  15.27 

1.8709 

2  48  11.5 

10.087 

13 

12  17  .56.88 

1.8739 

5  13  34.3 

9.746 

14 

10  50    7.99 

1.8781 

2  38    6.0 

10.095 

14 

12  19  49.30 

1.8741 

5  23  18.4 

9.793 

15 

10  52    0.64 

1.8770 

2  28    0.1 

10.109 

15 

12  21  41.77 

1.8740 

5  33    1.1 

9.700 

16 

10  53  ^^XS 

1. 8761 

2  17  5.3.8 

I0.ir8 

16 

12  23  34.29 

1.8757 

5  42  42.4 

0.677 

17 

10  55  45.77 

1.8759 

2    7  47.1 

10.114 

17 

12  25  26.86 

1.8767 

5  52  22.3 

.     0.653 

18 

10  57  38.25 

1.8743 

1  57  40.1 

10.110 

18 

12  27  19.49 

1.8777 

6   2   0.8 

0.696 

19 

10  59  30.68 

1.8734 

1  47  32.8 

10.193 

19 

12  29  12.18 

1.8787 

6  11  37.7 

9.609 

20 

11     1  23.06 

1.8795 

1  37  25.3 

10.197 

20 

12  31     4.93 

1.8797 

6  21  13.1 

9.576 

21 

11    3  15.:)8 

1.8717 

1  27  17.5 

10.131 

21 

12  32  57.74 

1.8807 

6  30  46.9 

9J>50 

22 

11    5    7.66 

1.87  to 

1  17    9.() 

10  134 

22 

12  34  50.62 

1.8818 

6  40  19.1 

0.599 

23 

11    6  59.90 

1.8703 

N.  1    7    1.5 

10.136 

23 

12  36  43.56 

1.8890 

S.  6  49  49.6 

9.494 

THl 

JRSDA 

Y  22. 

SAT 

URDA 

Y  24. 

0 

11    8  52.10 

1.8007 

N.  0  56  53.3 

10.137 

0 

12  38  36.57 

1.8841 

S.  6  59  18.4 

9.466 

1 

11   10  44.26 

1.8601 

0  46  45.1 

10.137 

1 

12  40  29.65 

1.8853 

7   8  45.5 

9.437 

2 

1 1   12  36.39 

1.8685 

0  m  36.9 

10.137 

2 

12  42  22.81 

1.8866 

7  18  10.8 

9.407 

3 

11  14  28.48 

1.8670 

0  26  28.6 

;0.137 

3 

12  44  16.04 

1.8878 

7  27  34.4 

9.377 

4 

11   16  20.54 

1.8674 

0  16  20.4 

10.136 

4 

12  46    9.35 

1.6809 

7  36  56.1 

9.346 

5 

1118  12.57 

1.8670 

N.  0   6  12.3 

10.134 

5 

12  48    2.74 

1.8005 

7  46  15.9 

9.314 

6 

11  20    4.58 

1.8666 

S.  0   3  55.7 

10.139 

6 

12  49  56.21 

1.8918 

7  55  33.8 

9J»9 

7 

11  21  56.57 

1.8669 

0  14    3.5 

10.198 

7 

12  51  49.76 

1.8939 

8    4  49.7 

9.949 

8 

1 1  23  48.53 

1.8650 

0  24  11.1 

10.195 

8 

12  53  43.40 

1.8947 

8  14    3.6 

9.916 

9 

11  25  40.47 

1.8666 

0  34  18.5 

10.191 

9 

12  55  37.13 

1.8869 

8  23  15.6 

9.189 

10 

11  27  32.40 

1.8654 

0  44  25.6 

10.116 

10 

12  57  30.94 

1.8976 

8  32  25.5 

9.147 

11 

]  1  29  24..% 

1.8651 

0  54  32.4 

10.110 

11 

12  59  24.84 

1.8909 

8  41  33.3 

9.119 

12 

11  31  16.22 

1.8640 

1    4  38.8 

10.103 

12 

13    1   18.84 

1.9007 

8  50  38.9 

9.076 

13 

11  33    8.11 

1.8648 

1  14  44.8 

10.007 

13 

13    3  12.93 

1.0093 

8  59  42.4 

0.040 

14 

n  35    0.00 

1.8648 

1  24  50.4 

10.080 

14 

13    5    7.12 

1.0030 

9    8  43.7 

0.009 

15 

n  36  51.89 

1.8647 

1  34  55.5 

10.081 

15 

13    7    1.40 

1.0055 

9  17  42.7 

6.064 

\e 

11  38  43.77 

1.8647 

1  45    0.1 

10.079 

16 

13    8  55.78 

1.0079 

9  26  39.4 

8.096 

17 

1 1  40  a5.65 

1.8647 

1.55    4.2 

10.063 

17 

13  10  50.27 

1.0000 

9  35  ;33.8 

8.887 

18 

1 1  42  27.53 

1.8648 

2    5    7.7 

10.063 

18 

13  12  44.86 

1.9107 

9  44  25.9 

8.848 

19 

11  44  19.42 

1.8640 

2  15  10.6 

10.049 

19 

13  14  39.56 

1.0195 

9  5;)  15.6 

8.808 

20 

11  46  11.32 

1.8650 

2  25  12.8 

10.031 

20 

13  16  34.36 

1.0143 

10   2    2.8 

8.787 

21 

11  48    3.22 

1.8659 

2  35  14.3 

10.010 

21 

13  18  29.27 

1.9161 

10  10  47.6 

8.796 

22 

11  49  5.5.14 

I.8&54 

2  45  15.1 

10.007 

22 

13  20  24.29 

1.9179 

10  19  29.9 

8.684 

23 

11  51  47.07 

1.8656 

2  55  15.1 

V.W4 

2:) 

13  22  19.42 

1.9198 

10  28    9.7 

&649 

24 

11  53  39.01 

1.8658 

S.  3    5  14.4 

0.981 

24 

13  24  14.67 

1.9917 

S.10  36  46.9 

8.598 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  A«ceiuloii. 

Diff.for 
1  Minute. 

Declination. 

Diff.for 
IHiimte 

Hour. 

Bight  Awofmidoa. 

Difffor 
1  Minnie. 

DMdinition. 

Diff.for 
1  Minute. 

SUNDAY  25. 

TUESDAY  27. 

h     m     B 

B 

O        /        /r 

// 

h    m     8 

8 

o        '      Jf 

tf 

0 

13  24  14.67 

iMn 

8.10  36  46.9 

8.596 

0 

14  59    7J27 

9.0R89 

S.16  28  14.3 

5.817 

1 

13  26  ]0.a3 

1.0937 

10  45  21.5 

8.554 

1 

15    1    9.64 

9.0409 

16  34    1.1 

5.744 

2 

13  28    5.51 

1.9957 

10  5:)  53.4 

8.510 

2 

15    3  12.18 

9.0437 

16  39  4.3.6 

5Ui71 

3 

13  30    l.H 

1.9977 

11    2  22.7 

8.466 

3 

15    5  14.89 

9.0466 

16  45  21.7 

5.507 

4 

13  31  56.&3 

1.9997 

11  10  49.3 

8.490 

4 

15    7  17.77 

9.r493 

16  50  55.3 

5.593 

5 

13  33  52.67 

1.9317 

11  19  13.1 

8.373 

5 

15    9  20.81 

9.0591 

16  56  24.5 

5.449 

6 

•  13  35  48.63 

1.0337 

1 1  27  34.0 

SJS& 

6 

15  11  24.02 

9.0649 

17    149.2 

5.374 

7 

13  37  44.72 

1.9358 

11  35  52.1 

8.978 

7 

15  13  27.40 

9.0577 

17    7   9.4 

5.998 

8 

13  39  40.93 

1.9379 

1 1  44    7.4 

8.931 

8 

15  15  30.94 

9.0604 

17  12  25.0 

5.993 

9 

13  41  37.27 

IJ9401 

11  52  19.8 

6.189 

9 

15  17  34.65 

9J)639 

17  17  36.0 

5.145 

10 

13  43  33.74 

1.9493 

12    0  29.2 

8.133 

10 

15  19  38.53 

9.0660 

17  22  42.4 

5.067 

11 

13  45  30.34 

1.9445 

12    8  35.7 

8.083 

J1 

15  21  42..57 

9.0688 

17  27  44.1 

4M» 

12 

13  47  27.08 

1.9467 

12  16  39.2 

8.039 

12 

15  23  46.78 

9.0716 

17  32  41.1 

4.911 

13 

13  49  23.95 

1.9489 

12  24  39.6 

7.961 

13 

15  25  51.16 

9.0744 

17  37  33.4 

4.839 

14 

13  51  20.95 

1.9519 

12  32  36.9 

7.999 

14 

15  27  55.71 

9.0779 

17  42  20.9 

4.759 

15 

13  53  18.09 

1.9535 

12  40  31.1 

7.877 

15 

15  30    0.42 

9.0799 

17  47   3.7 

4.679 

16 

13  55  15.37 

1.9557 

12  48  22.2 

7.895 

16 

15  32    5.30 

9.0897 

17  51  41.6 

4.599 

17 

13  57  12.78 

1.9580 

12  56  10.1 

7.771 

17 

15  34  10.35 

9.0866 

17  56  14.7 

4.511 

18 

13  59  10.a3 

1.9604 

13   3  54.7 

7.717 

18 

15  36  15.57 

9.0883 

18    0  42.9 

4.499 

19 

14     1    8.03 

1.9698 

13  11  36.1 

7UJ69 

19 

15  38  20.95 

9.0011 

18    5   6.2 

4.346 

20 

14    3    5.87 

19059 

13  19  14.2 

7.607 

20 

15  40  26.50 

9.0938 

18    9  24.5 

4.963 

21 

14    5    3.85 

1.9676 

13  26  48.9 

7.551 

21 

15  42  32.21 

9.0966 

18  13  37.8 

4.180 

22 

14    7    1.98 

1.9700 

13  34  20.3 

7.494 

22 

15  44  38.09 

9.0093 

18  17  46.1 

AJOffl 

23 

14    9    0.25 
MC 

1.9794 

)NDAY 

3.13  4148.2 
26. 

7.437 

23 

15  46  44.13 
WED 

9.109^ 

NESD. 

S.18  2149.4 
AY  28. 

4U>13 

0 

14  10  58.67 

1.9749 

S.13  49  12.7 

7.379 

0 

15  48  50.34 

9.1048 

S.  18  25  47.7 

1 

14  12  57.24 

1.9774 

13  56  33.7 

7.391 

1 

15  50  56.71 

9.1076 

18  29  40Si 

3.843 

2 

14  14  55.96 

1.9799 

14    3  51.2 

7.969 

2 

15  53    3.25 

9.1103 

18  33  28i» 

3.757 

3 

14  16  54.83 

1.9894 

14  11    5.2 

7.909 

3 

15  55    9.95 

9.1130 

18  37  11.7 

3.670 

4 

14  18  53.85 

1.9849 

14  18  15.5 

7.149 

4 

15  57  16.81 

9.1157 

18  40  49.3 

3.583 

5 

14  20  53.02 

1.9874 

14  25  22.2 

7.089 

5 

15  59  23.83 

9.1184 

18  44  21.7 

3.497 

6 

14  22  52.34 

1.9900 

14  32  25.3 

7.091 

6 

16    1  31.02 

9.1919 

18  47  48.9 

3.409 

7 

14  24  51.82 

1.0996 

14  39  24.7 

6.959 

7 

16    3  38.37 

9.1938 

18  51  10.8 

3.391 

8 

14  26  51.45 

1.9959 

14  46  20.3 

6.896 

8 

16    5  45.88 

9.1965 

18  54  27.4 

3.939 

9 

14  28  51.24 

1.9978 

14  53  12.2 

6.833 

9 

16    7  53.55 

9.1991 

18  57  38.6 

3.149 

10 

14  30  51.19 

9.0004 

15   0   0.3 

6.769 

10 

16  10    1.37 

9.1317 

19   0  44.5 

3.063 

11 

14  32  51.29 

9.0030 

15    6  44.5 

6.705 

11 

16  12    9.35 

9.1343 

19   3  45.0 

9.963 

12 

14  34  51.55 

9.0057 

15  13  24.9 

6.641 

12 

16  14  17.49 

9.1370 

19   6  40.1 

9.873 

13 

14  36  51.97 

9.0083 

15  20    1.4 

6J>75 

13 

16  16  25.79 

9.1396 

19    9  29.7 

9.789 

14 

14  38  52.55 

9.0110 

15  26  33.9 

6508 

14 

16  18  34.24 

9.1499 

19  12  13.9 

9.601 

15 

14  40  53.29 

9.0137 

15  33   2.4 

6.441 

15 

16  20  42.85 

9.1447 

19  14  52.6 

9^)96 

16 

14  42  54.19 

9.0163 

15  39  26.9 

6  374 

16 

16  22  51.61 

9.1479 

19  17  25.7 

94106 

17 

14  44  55.25 

9.0191 

15  45  47.3 

6.307 

17 

16  25    0.52 

9.1498 

19  19  53.3 

9.413 

18 

14  46  56.48 

9.0918 

15  52    3.7 

6.939 

18 

16  27    9.,59 

9.1594 

19  22  15.3 

9.390 

19 

14  48  57.87 

9.0945 

15  58  16.0 

6.170 

19 

16  29  18.81 

9.1549 

19  24  31.7 

9.997 

20 

14  ,50  59.42 

9.0979 

16    4  24.1 

6.100 

20 

16  31  28.18 

9.1573 

19  26  42.5 

9.133 

21 

14  53    1.14 

9.0300 

16  10  28.0 

6.030 

21 

16  33  37.69 

9.1597 

19  28  47.6 

9.039 

22 

14  55    3.02 

9.0397 

16  16  27.7 

5.959 

22 

16  35  47.35 

9.1699 

19  30  47.1 

ijm 

23 

14  57    5.06 

9.0354 

16  22  23.1 

5.888 

23 

16  37  57.16 

9.1647 

19  32  40.9 

1.848 

24 

14  59    7.27 

9.0389 

S.16  28  14.3 

5.817 

24 

16  40    7.12 

9.1679 

S.19  34  28.9 

1.7S3 

XIL 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Bight  AMensioo. 


Dlfllfor 
IMinato. 


Declinaticm. 


Difr.for 
1  Minute. 


THURSDAY  29. 


h  m 

16  40 
16  42 
16  44 
16  46 
16  48 
16  50 
16  53 
16  55 
16  57 
16  59 


17 
17 
17 
17 
17 
17 
17 


1 

4 

6 

8 

10 

12 

15 


17  17 
17  19 
17  21 
17  23 
17  26 
17  28 
17  30 


B 

s 

7.12 

S.ie79 

8.1 

17.22 

9.1606 

27.46 

9.1719 

37.85 

9.1743 

48.38 

9.1766 

59.05 

9.1780 

9.85 

9.1819 

20.79 

9.1835 

31.87 

9.1857 

43.08 

9.1870 

54.42 

9.1909 

5.90 

9.1994- 

17.51 

9.1946 

29.25 

9.1967 

41.11 

9.1987 

53.10 

9.9008 

5.21 

9.9098 

17.44 

9.9040 

29.80 

9.9060 

42.27 

9.9088 

54.86 

9.9108 

7.57 

9.9197 

20.39 

9.9147 

33.33 

9.9166 

S.1 

II 


19  34  28.9 
19  36  11.2 
19  37  47.7 
19  39  18.4 
19  40  43.3 
19  42  2.3 
19  43  15.5 
19  44  22.8 
19  45  24.2 
19  46  19.6 
19  47  9.1 
19  47  52.6 
19  48  30.2 
19  49  1.8 
19  49  27.3 
19  49  46.7 
19  50  0.1 
19  50  7.4 
19  50  8.7 
19  50  3.9 
19  49  52.9 
19  49  35.7 
19  49  12.4 
19  48  42.9 


FRIDAY  30. 


17  32 
17  34 
17  37 
17  39 
17  41 
17  43 
17  46 
17  48 
17  50 
17  52 
17  55 
17  57 
17  59 


18 
18 
18 

18 


1 
3 

6 

8 


18  10 
18  12 

18  15 
18  17 
18  19 
18  21 
18  24 
18  26 


46.38 
59.54 
12.81 
26.18 
39.66 
53J24 

6.92 
20.71 
34.59 
48.57 

2.64 
ia81 
31.07 
45.42 
59.86 
14.39 
29.00 
43.69 
58.47 
13.3;} 
28.26 
43.27 
58.:^ 
13.52 
28.76 


9J3184 
9.9909 
9.9900 
9.9937 
9.9955 
9.9979 
9.9989 
9.9906 
9.9399 
9.9337 
9.9353 
9.9369 
9.9384 
9.9399 
9J9414 
9.9498 
9.9449 
9.9456 
9.9470 
9.9483 
9.9405 
9.9508 
9.9591 
9.9533 
9.9546 


s. 


s. 


II 
1.753 

1.657 

1.560 

1.463 

1.366 

1.968 

1.171 

1.079 

•0UW3 

0.874 

0.775 

0.676 

0.577 

0.476 

0.374 

0.973 

0.179 

->  0.079 

4-0.099 

0.139 

0.935 

0.337 

0.440 

0.549 


9  48   7.3 

0.645 

9  47  25.5 

0.749 

9  46  37.4 

0.853 

9  45  43.1 

0.967 

9  44  42.6 

1.061 

9  43  35.8 

1.166 

9  42  22.7 

1.971 

9  41    3.3 

1.375 

9  39  37.7 

1.479 

9  38   5.8 

1.584 

9  36  27.6 

1.689 

9  34  43.1 

1.795 

9  32  52.2 

1.901 

9  30  55.0 

9.006 

9  28  51.5 

9.111 

9  26  41.7 

9.917 

9  24  2.5.5 

9.393 

9  22   2.9 

9.499 

9  19  34.0 

9.535 

9  16  58.7 

9.641 

9  14  17.1 

9.747 

[9  11  29.1 

9.853 

9    8  34.7 

9.960 

9    5  33.9 

3.066 

19    2  26.8 

3.179 

Hoar. 


Bight  Aaoensioii. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Diff.for 
1  Minnte. 


DeclinatioiL. 


Diff.for 
1  Minute. 


SATURDAY  31. 


h  m 
18  26 
18  28 
18  30 
18  33 
18  35 
18  37 
18  40 
18  42 
18  44 
18  46 
18  49 
18  51 
18  53 
18  55 

18  58 

19  0 


19 
19 
19 
19 


2 
4 

7 
9 


19  11 
19  14 
19  16 
19  18 


28.76 
44.07 
59.45 
14.89 
30.40 
45.97 

1.61 
17.31 
33.07 
48.89 

4.76 
20.69 
36.68 
52.72 

8.81 
24.95 
41.14 
57.38 
13.66 
29.99 
46.36 

2.78 
19.24 
35.74 


8 

9.9546 
9.9557 
9.9S68 
9JS79 
9.9590 
9.9001 
9Ji619 
9.9699 
9.9639 
9.9641 
9.9650 
9.9060 
9.9660 
9.9677 
9.9686 
9JS694 
9.9709 
9.9710 
9.9717 
9.9795 
9.9739 
9.9740 
9J2747 
9.9754 


8. 


S. 


o 

9 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 


2  26.8 
59  13.3 
55  5.3.4 

52  27.1 
48  .54.5 
45  15.5 
41  30.1 
37  38.4 
33  40.3 
29  35.8 
25  25.0 
21  7.8 
16  44.2 
12  14.3 

7  38.1 

2  55.5 

58  6.6 

53  11.4 
48  10.0 
43  2.3 
37  48.3 
32  27.9 
27  1.3 
2128.5 


SUNDAY,  APRIL  1. 
0  I    19  20  52.291    9^8761  [8.17  15  49.5 


PHASES  OF  THE  MOON. 


3.179 
3.978 
3.385 
3.491 
3.597 
3.703 
3.809 
3.915 
4.091 
4.197 
4.933 
4J140 
4.446 
4.551 
4.657 
4.769 
4.867 
4.979 
5.076 
5.181 
5.986 
5.391 
5.495 
5.508 


5  709 


<C  Last  Quarter  • 
#  New  Moon 
J>  First  Quarter 
O  Full  Moon     . 
<C  Last  Quarter. 


d 
1 

8 

15 

23 

31 


h 

17 
16 

8 
6 
8 


m 

26.1 
31.3 
31.3 
4.7 
21.3 


d        h 
<C  Perigee 9    IIJJ 

<C  Apogee 24      4.3 


50 


MARCH,   1883. 


XIII. 


• 

GEEENWICH  MEAN  TIMR. 

LUNAR  DISTANCES. 

• 
1 

Name  and  Direction 
of  Ol^ect. 

Noon. 

P.L. 

of 
Diff. 

ll|b. 

P.L. 

of 
Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 

Diff. 

Regulus 

W. 

O            1           H 

94    8  24 

»KI4 

0       /      // 

95  40    0 

9999 

0      t     tt 

97  11  51 

9910 

0             i           H 

98  43  57 

9897 

Spica 

W. 

40  18  53 

9914 

41  50  54 

9909 

43  23  10 

9890 

44  55  41 

9878 

Venus 

E. 

51  57  51 

asss 

50  34    5 

3309 

49  10    4 

3990 

47  45  48 

3983 

a  Aquils 

E. 

61  21  43 

3463 

60    0  37 

3409 

58  39  38 

3475 

57  18  46 

3483 

Sun 

E. 

98  13    5 

3300 

96  48  53 

3987 

95  24  26 

3973 

93  59  43 

3958 

2 

Regulus 

W. 

106  28  39 

9899 

108    2  29 

9815 

109  36  38 

9800 

111  11    6 

9785' 

Spica 

W. 

52  42  32 

9808 

54  16  49 

9793 

55  51  26 

2778 

57  26  23 

9763 

Vewus 

E. 

40  40  32 

3913 

»)  14  38 

3108 

37  48  26 

3189 

36  21  55 

3167 

a  AquileB. 

E. 

50  37  18 

3&51 

49  17  50 

>    3579 

47  58  45 

3597 

46  40    7 

3095 

Sun 

E. 

86  51  5J 

3163 

85  25  22 

3167 

&3  58  a3 

3150 

82  31  24 

3133 

3 

Spica 

W. 

65  26  26 

9679 

67    3  34 

9009 

68  41     5 

9644 

70  19    0 

9090 

Autares 

W. 

20  56    5 

9905 

22  28  17 

9859 

24    1  28 

9816 

25  35  33 

9780 

Vewub 

E. 

29    4  36 

3067 

27  36  10 

3071 

26    7  25 

3055 

24  38  20 

3040 

Sun 

E. 

75  10  23 

3043 

73  41     4 

3094 

72  11  21 

3005 

70  41  15 

9986 

4 

Spica 

W. 

78  34  48 

9534 

80  15  14 

9514 

81  56    7 

9496 

83  37  26 

9477 

Autares 

W. 

S3  37  11 

9097 

35  15  29 

9001 

36  54  22 

9576 

38  33  .50 

9561 

Sun 

E. 

63    4  37 

9887 

61  32    2 

9868 

59  59    2 

9848 

58  25  36 

9698 

5 

Spica 

W. 

92  10  43 

9389 

93  54  43 

9304 

95  39  10 

9345 

97  24    4 

SE396' 

Antai-es 

W. 

46  59  27 

9430 

48  42  10 

9415 

50  25  23 

9393 

52    9    7 

9373 

Sun 

E. 

50  31  56 

9798 

48  55  54 

9710 

47  19  27 

9091 

45  42  35 

90:2 

6 

Spica 

W. 

106  15  11 

9939 

108    2  41 

9991 

109  50  37 

9905 

111  38  57 

9188 

Antares 

W. 

60  55    0 

9976 

62  41  34 

9958 

64  28  a5 

9941 

66  16    1 

9994 

Sun 

E. 

37  32    5 

9585 

35  52  50 

9570 

34  13  14 

9550 

32  33  18 

2549 

10 

Sun 

W. 

18  49  32 

9399 

20  33  18 

9381 

22  17  20 

9375 

24    1  31 

2371 

Aldebaran 

E. 

60  27  39 

9003 

58  34    9 

9008 

56  40  47 

9013 

54  47  33 

9019 

Jupiter 

E. 

74    3  10 

9099 

72  10  10 

9030 

70  17  17 

9039 

68  24  33 

9038 

Pollux 

E. 

102  5(i  50 

9064 

101    5  27 

9088 

99  14    9 

9009 

97  22  58 

9007 

11 

Sun 

W. 

32  42  39 

9384 

34  26  36 

9399 

36  10  22 

9400 

37  S3  57 

2409 

Aldebaran 

E. 

45  24  15 

9009 

43  32  17 

9orj 

41  40  36 

9084 

39  4!)  12 

2090 

Jupiter 

E. 

59    3  36 

9079 

57  12    2 

9000 

55  20  50 

2100 

53  2f)  51 

2112 

Pollux 

E. 

88    9  26 

9135 

86  19  21 

9145 

84  29  31 

9157 

82  39  58 

2108 

12 

Sun 

W. 

46  28  13 

9407 

48  10  12 

9480 

49  51  53 

9494 

51  33  15 

9508 

Jupiter 

E. 

44  19  38 

9178 

42  30  37 

9193 

40  41  59 

9908 

38  53  43 

9994 

Pollux 

E. 

73  ;j6  53 

9930 

71  49  19 

9959 

70    2    9 

9908 

68  15  23 

2985 

Regulus 

E. 

110    8  49 

9109 

108  19  24 

9174 

106  30  18 

9188 

104  41  33 

2909 

13 

Sun 

W. 

59  54  51 

9567 

61  34    4 

9003 

63  12  55 

9690 

64  51  23 

9637 

Jupiter 

E. 

29  58  34 

9319 

28  12  52 

9331 

26  27  38 

9351 

24  42  53 

9373 

Pollux 

E. 

59  28    1 

9379 

57  43  56 

9400 

56    0  21 

9461 

54  17  17 

9443 

Regulus 

£. 

95  43  11 

9977 

93  56  38 

9993 

92  10  29 

9309 

90  24  43 

2395 

14 

Sun 

W. 

72  57  57 

979:1 

74  34    6 

9741 

76    9  51 

9759 

77  45  13 

2775 

a  Arietis 

W. 

32  41  26 

9585 

34  20  42 

9584 

35  59  59 

9586 

37  39  13 

S580 

Pollux 

E. 

45  50    7 

2567 

44  10  27 

9505 

42  31  25 

9094 

40  53    3 

9656 

Regulus 

E. 

81  41  46 

9407 

79  58  22 

9494 

78  15  22 

9441 

76  32  46 

2456 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

Name  and  Direction   1 

Midnight 

of 

XVJ». 

of 

xvmh. 

of 

XXIh. 

of 

1 

01  Object. 

^j 

D\tt. 

Diff. 

Diif. 

Diff. 

Repilus 
8pi<m 

W. 

100  16  20 

S8S4 

10?  48  59 

9871 

103  2l'  55 

9858 

0         1       #< 

104  55    8 

9844 

W. 

46  28  28 

£865 

48     ]  32 

9b51 

49  34  54 

9837 

51     8  34 

9893 

Vekus 

E. 

46  21  17 

3970 

44  56  30 

3956 

43  31  27 

3949 

42    6    8 

3998 

a  Aquil» 

E. 

55  58    3 

3493 

54  37  31 

3504 

53  17  11 

3517 

51  57    6 

3533 

SUK 

E. 

92  34  43 

3945 

91    9  27 

3930 

89  43  53 

3914 

88  18    1 

3199 

2 

Regulus 

W. 

112  45  54 

8769 

134  21     2 

9753 

115  56  31 

9738 

117  32  21 

9791 

Spica 

W. 

59     1  40 

9746 

60  37  19 

9730 

62  13  19 

9713 

63  49  41 

9696 

Venus 

E. 

34  55    6 

3151 

33  27  58 

3134 

32    0  30 

3119 

30  32  43 

3109 

a  AquilfB 

E. 

45  22    0 

3658 

44    4  28 

3696 

42  47  37 

3741 

41  31  3;) 

3799 

Sun 

E. 

81    3  55 

3116 

79  36    5 

3098 

78    7  53 

3080 

76  39  19 

3069 

3 

Spica 

W. 

71  57  20 

2608 

73  36    4 

9590 

75  15  13 

9571 

76  54  48 

9553 

All  tares 

W. 

27  10  27 

9746 

28  46    6 

9713 

30  22  28 

9683 

31  59  30 

9654 

Venus 

E. 

23    8  57 

3096 

21  39  16 

3013 

20    9  19 

3001 

18  39    7 

9991 

Sun 

E. 

69  10  45 

CMMW 
9900 

67  39  50 

9947 

66    8  31 

9997 

64  36  47 

9907 

4 

Spica 

W. 

85  19  12 

9457 

87    1  25 

9439 

88  44    4 

9490 

90  27  10 

9401 

Antares 

W. 

40  13  52 

9597 

41  54  27 

9504 

43  35  35 

9481 

45  17  15 

9458 

Sun 

E. 

56  51  44 

9806 

55  17  26 

9788 

53  42  42 

9768 

52    7  32 

9748 

5 

Spica 

W. 

99    9  25 

9909 

100  55  12 

9990 

102  41  26 

9379 

104  28    6 

9955 

Antares 

W. 

53  53  20 

9353 

55  38    3 

9333 

57  2:}  14 

9314 

59    8  53 

9995 

Sun 

E. 

44    5  17 

9654 

42  27  35 

9635 

40  49  28 

9618 

39  10  58 

9601 

6 

Spica 

W. 

113  27  42 

9173 

115  16  50 

9158 

117    6  20 

9143 

118  56  13 

S199 

Antares 

W. 

68    3  53 

990? 

69  52  10 

9199 

71  40  50 

9176 

73  29  53 

9161 

Sun 

E. 

30  53    3 

9530 

29  12  31 

9518 

27  31  43 

9508 

25  50  41 

9500 

10 

Sun 

W. 

25  45  48 

9370 

27  30    6 

9371 

29  14  22 

9374 

30  58  34 

9379 

Aldebaraii 

E. 

52  54  29 

9096 

51     1  36 

9034 

49    8  55 

9043 

47  Id  28 

9059 

Jupiter 

E. 

66  31  58 

9045 

64  39  34 

9053 

62  47  22 

9060 

60  55  22 

9070 

Pollux 

E. 

95  31  55 

9109 

93  41     1 

9110 

91  50  17 

9118 

89  59  45 

9196 

11 

Sun 

W. 

39  37  19 

9419 

41  20  27 

9430 

43    3  19 

9441 

44  45  55 

'9454 

Aldebaran 

E. 

37  58    6 

9109 

36    7  20 

9199 

34  16  55 

9137 

32  26  52 

9153 

Jupiter 

E. 

51  39  10 

9194 

49  48  47 

9137 

47  58  44 

9150 

46    9    1 

9163 

Pollux 

E. 

80  50  42 

9]  80 

79    1  45 

9193 

77  13    7 

9906 

75  24  49 

9991 

12 

Sun 

W. 

53  14  17 

9593 

54  54  58 

9539 

56  35  17 

9554 

58  15  15 

9570 

Jupiter 

E. 

37    5  51 

9940 

35  18  23 

9257 

33  31  21 

9974 

31  44  44 

9993 

Pollux 

E. 

66  29     1 

9309 

64  43    5 

939L 

62  57  36 

9340 

61  12  34 

9359 

Regulus 

E. 

102  53    9 

9916 

101    5    6 

9931 

99  17  25 

9947 

97  30    7 

9969 

13 

Sun 

W. 

66  29  28 

9654 

68    7  10 

9671 

69  44  29 

9688 

71  21  25 

9706 

Jupiter 

E. 

22  58  40 

9396 

21  15    0 

9491 

19  31  55 

9448 

17  49  28 

9479 

Pollux 

E. 

52  34  44 

9467 

50  52  44 

9490 

49  11  17 

9514 

47  30  24 

9540 

Regulus 

E. 

88  39  20 

9341 

86  54  21 

9938 

85    9  46 

9374 

83  25  34 

S391 

14 

Sun 

W. 

79  20  13 

9793 

80  54  50 

9811 

82  29    4 

9898 

84    2  56 

9845 

a  Arietis 

W. 

39  18  21 

9595 

40  57  22 

9603 

42  36  13 

9611 

44  14  53 

9690 

Pollux 

E. 

39  15  24 

9689 

37  38  29 

9794 

36    2  21 

9769 

34  27    3 

9809 

Regulus 

E. 

74  50  34 

9475 

n    8  45 

9499 

71  27  20 

9508 

69  46  18 

9595 

52 
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GBEENWICH  MEAN  TIME. 

LUNAR  DISTANOEa 

• 

P.L. 

P.L. 

P.L. 

P.L. 

Name  aod  DireoUon 

Noon. 

of 

lllh. 

of 

Vlh. 

of 

DO^ 

of 

I* 

15 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

Sun 

W. 

0          /        // 

85  3H  25 

9883 

O           /        /I 

87    9  32 

9879 

0           i         // 

88  42  18 

9896 

90  14  42 

9913 

a  Arietis 

W. 

45  53  21 

9699 

47  31  36 

9639 

49    9  38 

9649 

50  47  26 

9060 

Saturn 

w. 

28  21  30 

9»1 

30    1  33 

9566 

31  41  15 

9569 

33  20  35 

9507| 

Pollux 

E. 

32  52  38 

9847 

31  19  11 

9806 

29  46  47 

9950 

28  15  32 

9019 

Regulufl 

E. 

68    5  39 

9M1 

66  25  23 

9568 

64  45  30 

9574 

63    5  59 

9590; 

i 

16 

Sun 

W. 

97  51  28 

9U93 

99  21  50 

3000 

100  51  52 

3094 

105  21  35 

1 

9038 

a  Arietis 

W. 

58  52  38 

9718 

60  28  54 

9730 

62    4  54 

9749 

63  40  38 

9753| 

Saturn 

W. 

41  32    5 

9879 

43    9  23 

9686 

44  46  22 

9700 

46  23    2 

9714 

Aldebaran 

W. 

25  15    4 

9675 

26  52  17 

9687 

28  29  15 

9606 

30    5  58 

9708 

Regiilus 

E. 

54  53  54 

9870 

53  16  34 

9686 

51  39  34 

9701 

50    2  55 

9716 

Spica 

E. 

108  33  15 

9641 

106  55  15 

9654 

105  17  34 

9668 

103  40  11 

9680 

17 

SUN^ 

W. 

109  45  43 

3109 

111  13  41 

3193 

112  41  23 

3136 

114    8  49 

3148 

a  Arietis 

W. 

71  35  31 

9611 

73    9  45 

9899 

74  43  44 

3833 

76  17  29 

9845 

Saturn 

W. 

54  21  5.S 

9779 

55  56  48 

9791 

57  31  27 

9803 

59    5  51 

9815 

Aldebdran 

W. 

38    5  53 

9764 

39  41     8 

9775 

41  16    8 

9786 

42  50  54 

9798 

JuriTKR 

W. 

23  58  50 

9818 

25  32  54 

9896 

27    6  48 

9835 

28  40  31 

9644 

lleguliis 

E. 

42    4  43 

9799 

40  30    5 

9807 

38  55  46 

9899 

37  21  47 

9898 

Spica 

E. 

95  37  47 

9747 

94    2  10 

9759 

92  26  49 

9771 

90  51  43 

9783 

18 

Sun 

W. 

121  22  17 

3900 

122  48  16 

9919 

124  14    2 

3990 

125  39  36 

9940 

a  Arietis 

W. 

84    2  47 

9895 

85  35  12 

9906 

87    7  24 

9915 

88  39  24 

9994 

Saturn 

W. 

66  54    5 

9870 

68  27    2 

9880 

69  59  47 

9890 

71  32  19 

9899 

Aldebaran 

W. 

50  4]  15 

9848 

52  14  40 

9856 

53  47  53 

9867 

55  20  54 

9876 

Jupiter 

W. 

36  26    9 

9889 

37  58  42 

9896 

39  31     3 

9907 

41    3  13 

9915 

Reiruliis 

E. 

29  37    2 

9991 

28    5  10 

S941 

26  33  43 

9969 

25    2  42 

9964 

Spica 

E. 

82  59  57 

9837 

81  26  17 

9847 

79  52  50 

9857 

78  19  36 

9666 

19 

a  Arietis 

W. 

96  16  29 

9969 

97  47  21 

9977 

99  18    3 

9985 

100  48  35 

9003 

Saturn 

W. 

79  12    3 

9943 

80  43  27 

9951 

82  14  41 

9959 

83  45  45 

9966 

Alclebnran 

W. 

63    3  12 

9918 

64  35    8 

9995 

66    6  55 

9033 

67  38  32 

9940 

Jupiter 

W. 

48  41  21 

9957 

50  12  28 

9964 

51  43  26 

9971 

53  14  15 

9979 

Pollux 

W. 

23    7    9 

3516 

24  27  15 

3457 

25  48  27 

3408 

27  10  34 

3968 

Spica 

E. 

70  36  19 

9910 

69    4  13 

9917 

67  32  16 

9995 

66    0  29 

9939! 

20 

Saturn 

W. 

91  18  52 

3001 

92  49    4 

3006 

94  19    9 

3013 

95  49    6 

9018 

Aldebaran 

W. 

75  14  26 

99rj 

76  45  13 

9979 

78  15  52 

9085 

79  46  24 

9980 

Jupiter 

W. 

60  46    8 

3011 

62  16    7 

3017 

63  45  58 

3093 

65  15  42 

9090  j 

Pollux 

W. 

34  10  29 

3947 

35  35  43 

39:fil 

37     1  13 

3991 

38  26  57 

9911 

Spica 

E. 

58  23  47 

9965 

56  52  51 

9979 

55  22    3 

9977 

53  51  22 

9984 

Antares 

E. 

103  51    2 

9997 

102  20  46 

3004 

100  50  38 

3009 

99  20  37 

9014 

21 

Aldebaran 

W. 

87  17  27 

3014 

88  47  22 

3019 

90  17  11 

3093 

91  46  55 

1 
9096< 

Jupiter 

W. 

72  42  44 

9054 

74  11  50 

3058 

75  40  51 

3069 

77    9  47 

9066 

Pollux 

W. 

45  38    5 

3170 

47    4  39 

3176 

48  31  17 

3173 

49  57  59 

9170 

Spica 

E. 

46  19  38 

3008 

44  49  35 

3013 

43  19  38 

3017 

41  49  47 

9091 

Antares 

E. 

91  52    5 

3038 

90  22  40 

3043 

88  53  21 

3047 

87  24    7 

9051 

22 

Aldebaran 

W. 

99  14  21 

3045 

100  43  38 

9048 

102  12  51 

3051 

103  42    0 

9064 

Jupiter 

W. 

84  33  13 

3085 

86    1  41 

3088 

87  30    5 

3091 

88  58  26 

9094 

Pollux 

W. 

57  12    6 

3169 

58  39    0 

3169 

60    5  55 

3161 

61  32  51 

9100 

Rc^ulus 

W. 

20  10  57 

3196 

21  37  11 

3179 

23    3  45 

3167 

24  30  34 

9156 

XVI. 
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GREENWICH  MEAN  TIME. 

* 

LUNAB  DISTANCES. 

P.L. 

P.L. 

• 

P.L. 

P.L. 

»g 

Name  ao4  Direotion 

Midniffbt. 

of 

XVii. 

of 

XV  nil' 

of 

XXlh. 

of 

I'' 

15 

of  OUieot. 

KJ 

Dlff. 

Dlff. 

Diif. 

Diff. 

Sun 

W. 

O         /         // 

91  46  44 

81»0 

O          /         // 

93  18  25 

9946 

94  49  46 

9961 

96  20  47 

9077 

aArietis 

W. 

52  24  59 

9673 

54    2  17 

9683 

55  39  20 

9695 

57  16    7 

9707 

Saturn 

w. 

34  59  34 

9619 

36  38  13 

9697 

38  \6  31 

9643 

39  54  28 

9658 

Pollux 

E. 

26  45  34 

3089 

25  17    2 

3169 

23  50    8 

3957 

22  25    6 

3360 

ReguluB 

E. 

61  26  50 

9606 

59  48    3 

9689 

58    9  38 

9638 

56  31  as 

9654 

16 

Sun 

W. 

103  5]     0 

9653 

105  20    7 

3068 

106  48  56 

3089 

108  17  28 

3006 

a  Arietis 

W. 

65  16    7 

9765 

66  51  21 

9777 

08  26  19 

9788 

70    1     2 

9799 

Saturn 

W. 

47  59  24 

9797 

49  ti5  28 

9741 

51  11  )4 

9754 

52  46  42 

9767 

Aldebaran 

W. 

31  42  27 

9719 

33  18  41 

9731 

34  54  40 

9749 

36  30  24 

9753 

Reguliis 

E. 

48  26  86 

9731 

47  50  37 

9747 

45  14  59 

9769 

43  39  41 

9777 

Spica 

E. 

102    3    6 

9005 

100  26  20 

9709 

98  49  52 

9799 

97  13  41 

9734 

17 

Sun 

W. 

135  36    0 

3161 

117    2  56 

3173 

118  29  37 

8185 

119  56    4 

3107 

a  Arietis 

W. 

77  50  59 

9855 

79  24  15 

9866 

80  57  18 

9875 

62  30    9 

9685 

Saturn 

W. 

60  39  59 

9897 

62  13  52 

963R 

63  47  31 

9649 

65  20  55 

9860 

Aldebaran 

W. 

44  25  25 

9808 

45  59  42 

9618 

47  33  46 

9898 

49    7  37 

9838 

Jupiter 

W. 

30  14    2 

9653 

31  47  21 

98tt 

33  20  29 

9OT1 

34  53  25 

9880 

Regulus 
S|>]ca 

E. 

35  48    9 

9654 

34  14  51 

9870 

32  41  53 

9687 

31     9  17 

9903 

E. 

89  16  53 

9795 

87  42  18 

9605 

86    7  57 

9616 

84  33  50 

9897 

18 

Sun 

W. 

127    4  58 

3951 

128  30    7 

3961 

129  55    4 

3970 

131  19  50 

3981 

a  Arietis 

W. 

90  11   12 

9934 

91  42  48 

9943 

93  14  13 

9959 

94  45  26 

9960 

Saturn 

W. 

73    4  39 

9909 

74  36  47 

9916 

76    8  43 

9997 

77  40  28 

9935 

Aldebaran 

W. 

56  53  44 

9885 

58  26  22 

9894 

59  58  49 

9001 

61  31    6 

9910 

Jupiter 

W. 

42  35  12 

9894 

44    7    0 

9833 

45  38  37 

9041 

47  10    4 

9940 

Regulus 

E. 

23  32    9 

3009 

22    2    7 

3036 

20  32  39 

3068 

19    3  50 

3105 

Spica 

E. 

76  46  34 

9875 

75  13  43 

9884 

73  41    4 

9603 

72    8  36 

9901 

19 

a  Arietis 

W. 

102  18  56 

3001 

103  49    7 

3000 

ia5  19    9 

3016 

106  49    2 

3093 

Saturn 

W. 

85  16  40 

9974 

86  47  26 

9981 

88  18    3 

9987 

89  48  32 

9994 

Aldebaran 

W. 

69  10    0 

9047 

70  41  19 

9054 

72  12  29 

9861 

73  43  31 

9966 

Jupiter 

W. 

54  44  54 

9966 

56  15  24 

9903 

57  45  46 

9908 

59  16    1 

3005 

PoUux 

W. 

28  33  27 

3334 

29  56  59 

3306 

31  21     3 

3983 

32  45  34 

3963 

Spica 

E. 

64  28  51 

9099 

62  57  22 

9316 

61  26    2 

9953 

59  54  50 

9960 

20 

Saturn 

W. 

97  18  57 

3093 

98  48  41 

3090 

100  18  18 

3034 

101  47  49 

3080 

Aldebaran 

W. 

81  16  50 

9995 

82  47    9 

3001 

84  17  21 

3005 

85  47  27 

3010 

Jupiter 

W. 

66  45  19 

3034 

68  14  50 

3030 

69  44  14 

3044 

71  13  32 

3H0 

Pollux 

W. 

3{)  52  53 

3903 

41  18  59 

3195 

42  45  14 

3189 

44  11  36 

3183 

Spica 

E. 

52  20  49 

0089 

50  50  22 

9993 

49  20    1 

9008 

47  49  46 

3004 

An  tares 

E. 

97  50  42 

3019 

96  20  53 

3095 

94  51  11 

3030 

93  21  35 

3034 

21 

Aldebaran 

W. 

93  16  33 

3031 

94  46    7 

3035 

96  15  36 

3038 

97  45    1 

3043 

Jupiter 

W. 

78  38  38 

3070 

80    7  24 

3074 

81  36    5 

3078 

83    4  41 

3089 

Pollux 

W. 

51  24  44 

3166 

52  51  31 

3166 

54  18  21 

3164 

55  45  13 

3163 

Spica 

E. 

40  20    0 

3095 

38  50  18 

3098 

37  20  40 

9(m 

35  51     7 

3035 

Autares 

E. 

85  54  58 

3056 

84  25  54 

3060 

82  56  55 

3063 

81  28    0 

3067 

22 

Aldebaran 

W. 

105  11    6 

3057 

106  40    8 

3050 

108    9    8 

3061 

109  38    5 

3064 

• 

Jupiter 

W. 

90  26  43 

3096 

91  54  57 

3100 

93  23    7 

3101 

94  51  15 

3104 

Pollux 

W. 

62  59  48 

3160 

64  26  45 

3160 

65  53  42 

3150 

67  20  40 

3150 

Regulus 

W. 

25  57  36 

3148 

27  24  48 

3141 

28  52    8 

3135 

30  19  35 

3130 

54 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

• 

=  1 

• 

P.L. 

P.L 

P.L 

P.  L. 

Name  and  DixeoUon   1 

Noon. 

of 

lJ|h. 

of 

Vin 

of 

IXk. 

of 

22 

of  Otject. 

Diir. 

Diff. 

Diff. 

Diff. 

Spica 

E. 

O           /         // 

34  21  38 

9038 

O            /         /« 

32  52  13 

3049 

O           f         II 

31  22  52 

3CM 

O           1         1' 

29  53  34 

3047 

Aiitares 

E. 

79  59  10 

3070 

78  30  24 

3073 

77     1  42 

3077 

75  33    4 

3061 

1 
23 

Jupiter 

W. 

96  19  20 

3106 

97  47  22 

3108 

99  15  22 

3109 

100  43  20 

3111 

Pollux 

W. 

68  47  38 

3159 

70  14  36 

3159 

71  41  34 

3159 

73    8  32 

3159 

Reguliis 

W. 

31  47    8 

3196 

33  14  46 

3193 

34  42  28 

3190 

36  10  13 

3118 

Autiires 

E. 

68  10  53 

3096 

66  42  37 

3097 

65  14  24 

3100 

63  46  14 

3ir9 

24 

Jupiter 

W. 

108    2  42 

3118 

109  30  30 

3119 

110  58  17 

3119 

112  26    4 

3119: 

Pollux 

W. 

80  23  23 

3158 

81  50  21 

3158 

83  17  20 

3158 

84  44  19 

3158 

Re^ulus 

W. 

43  29  38 

3108 

44  57  38 

3106 

46  25  40 

3105 

47  53  43 

3104 

Aiitares 

E. 

56  26    8 

3114 

54  58  15 

3116 

53  30  25 

3118 

52    2  37 

3190 

25 

Pollux 

W. 

91  59  19 

3156 

93  26  21 

3155 

94  53  24 

3154 

96  20  28 

3153 

Regulus 

W. 

55  14  28 

3096 

56  42  43 

3093 

58  11     1 

3091 

59  39  21 

3090 

Antiires 

E. 

44  44  19 

3139 

43  16  48 

3134 

41  49  20 

3138 

40  21  56 

3141 ; 

a  AquiliB 

E. 

96  38  38 

3471 

95  17  42 

3469 

93  56  43 

3466 

92  35  41 

3463 

26 

Regulus 

W. 

67    1  44 

3076 

68  30  23 

3073 

69  59    6 

3069 

71  27  53 

3066 

Antares 

E. 

33    6    4 

3164 

31  39  12 

3171 

30  12  28 

3179 

28  45  54 

3189 

aAquil» 

E. 

85  49  56 

3455 

84  28  42 

3455 

83    7  28 

3454 

81  46  13 

3454 

VEnus 

E. 

106  59  19 

3519 

105  39    8 

3506 

104  18  53 

3506 

102  58  35 

3509 

27 

Regulus 

W. 

78  53    0 

3044 

80  22  18 

3039 

81  51  42 

3034 

83  21  13 

3096 

Spicn 

W. 

25    0  19 

3094 

26  30    2 

3019 

27  59  51 

3014 

29  29  46 

3009 

a  Aquile 

E. 

75    0    2 

3458 

73  38  51 

3460 

72  17  42 

3469 

70  56  35 

3464 

Veeius 

£. 

96  15  59 

3479 

94  55  12 

3475 

93  34  20 

3469 

92  13  21 

3463 

Sun 

E. 

lao  22  51 

3413 

138    0  49 

3407 

136  38  41 

3400 

135  16  25 

3394' 

1 

28 

Regulus 

W. 

90  50  37 

9997 

92  20  54 

9989 

93  51  21 

9961 

95  21  57 

9973 

Spica 

W. 

37    1  12 

9977 

38  31  54 

9969 

40    2  45 

9961 

41  33  46 

9964 

aAquiln 

E. 

64  11  59 

3487 

62  51  20 

3493 

61  30  48 

3501 

60  10  25 

3510  j 

Venus 

E. 

85  26  42 

3499 

84    4  58 

3491 

82  43    5 

3413 

81  21    3 

3405  1 

Mars 

E. 

102  46  33 

3990 

101  22  10 

39e9 

99  57  38 

3974 

98  32  56 

3965  i 

Sun 

E. 

128  23    5 

3357 

126  59  59 

3348 

125  36  43 

3338 

124  13  16 

3399 

29 

Spica 

W. 

49  11  31 

9909 

50  43  39 

9896 

52  16    0 

9887 

53  48  35 

8877 

a  AquilsB 

E. 

53  31  23 

3574 

52  12  20 

»un 

50  53  37 

3619 

49  35  16 

3636 

Venus 

E. 

74  28  21 

3356 

73    5  15 

3345 

71  41  56 

3335 

70  18  24 

3393 

Mars 

E. 

91  26  44 

3916 

90    0  54 

3905 

88  34  51 

3194 

87    8  34 

3183 

Sun 

E. 

117  13  \6 

3979 

115  48  40 

3966 

114  23  51 

3956 

112  58  48 

3944 

30 

Spica 

W. 

61  35    4 

981 8 

63    9    9 

9805 

64  43  30 

9799 

66  18    9 

9778 

Ve.-sus 

E. 

63  17  19 

3961 

61  52  22 

3947 

60  27    9 

3934 

59     1  40 

3990 

Mars 

E. 

79  53  37 

3119 

78  25  51 

3106 

76  57  48 

3099 

75  29  29 

3078 

Sun 

E. 

105  49  52 

3178 

104  23  17 

3165 

102  56  26 

8150 

101  29  17 

3136 

31 

Spica 

W. 

74  15  59 

9706 

75  52  31 

9690 

77  29  24 

9675 

79    638 

9668 

Antares 

W. 

29  27  32 

9831 

31     1  19 

9805 

32  35  40 

9779 

34  10  35 

97.55 

Venus 

E. 

51  49  59 

3146 

50  22  45 

3130 

48  55  12 

3114 

47  27  20 

3099 

Mars 

E. 

68    3  23 

3009 

66  33  13 

9986 

65    2  43 

9970 

63  31  53 

9954 

a  Pegasi 

E. 

74  59  42 

98n 

73  26  54 

9864 

71  53  49 

9859 

70  20  28 

9840 

Sun 

E. 

94    8  54 

3056 

92  39  50 

3039 

91  10  26 

3099 

89  40  41 

3005 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

P.L. 

P.L. 

P.L. 

p.  L. 

^1 

Name  and  Dlreetloo  1 

Midnight. 

of 

XVb. 

of 

XVlllh. 

of 

XXIh. 

of 

22 

Of  Ulgect. 

Diff. 

Diff. 

Diff. 

Diff. 

Spica 

E. 

0           /        f/ 

28  24  20 

3050 

o       /      // 

26  55    9 

3059 

O           t         It 

25  26    1 

3055 

Q          1         II 

23  56  56 

3057 

Antares 

E. 

74    4  31 

3083 

72  36    1 

3087 

71     7  35 

3089 

69  ;)9  12 

3099 

23 

Jupiter 

W, 

102  n  16 

31  p 

103  39  10 

3114 

105    7    2 

3115 

106  34  53 

3117 

Pollux 

W. 

74  35  30 

3158 

76    2  28 

3159 

77  29  26 

3159 

78  56  24 

3158 

Reguliis 

W. 

37  38    1 

3115 

39    5  52 

3114 

40  33  45 

3119 

42    1  40 

3110 

Antares 

E. 

62  18    7 

3105 

60  50    3 

3107 

59  22    2 

3109 

57  54    4 

3111 

24 

Jupiter 

W. 

113  53  50 

3119 

115  21  36 

3190 

116  49  21 

3190 

118  17    6 

3119 

Pollux 

VV. 

86  11  18 

3158 

87  38  17 

3157 

89    5  17 

3157 

90  32  18 

3157 

Regnlua 

W. 

49  21  48 

3109 

50  49  55 

3100 

52  18    4 

3099 

53  46  15 

3007 

Antares 

E. 

50  34  52 

31S3 

49    7  10 

3194 

47  39  30 

3197 

46  11  53 

3199 

25 

Pollux 

W. 

97  47  33 

3158 

99  14  39 

3159 

100  41  46 

3151 

102    8  54 

3149 

Regulus 

W. 

61    7  43 

3087 

62  36    8 

3084 

64    4  37 

3089 

65  33    9 

3079 

Antares 

E. 

38  54  36 

3144 

37  27  20 

3148 

36    0    9 

3159 

34  33    3 

31.58 

a  AquilsB 

E. 

91  14  36 

3403 

89  53  29 

3460 

88  32  20 

3458 

87  11    9 

3456 

26 

Reguhis 

W. 

72  56  44 

3063 

74  25  40 

3058 

75  54  41 

3053 

77  23  48 

3049 

Anttires 

E. 

27  19  32 

3901 

25  53  24 

3915 

24  27  3:3 

3933 

23    2.3 

3956 

a  Aquilm 

E. 

80  24  58 

3454 

79    3  43 

3454 

77  42  28 

3455 

76  21  14 

3457 

Vewub 

E. 

101  36  13 

3498 

100  17  47 

3404 

98  57  16 

3489 

97  36  40 

3485 

27 

Regulus 

W. 

84  50  51 

3099 

86  20  36 

3017 

87  50  28 

3010 

89  20  28 

3003 

Spica 

W. 

30  59  48 

3003 

32  29  57 

9997 

34    0  14 

9990 

35  30  39 

9984 

a  AquileB 

E. 

69  35  31 

3468 

68  14  31 

3471 

66  53  35 

3476 

65  32  44 

3481 

Venus 

E. 

90  52  16 

3457 

89  31    4 

3450 

88    9  44 

3444 

86  48  J7 

3437 

Sun 

E. 

133  54    2 

3387 

132  31  31 

3379 

131    8  51 

3379 

129  46    2 

3365 

28 

Regulus 

W. 

96  52  43 

9965 

98  23  39 

9057 

99  54  46 

9948 

101  26    4 

9938 

Spica 

W. 

43    4  57 

9945 

44  36  19 

9937 

46    7  51 

9998 

47  39  35 

9918 

aAqnilie 

E. 

58  50  12 

3530 

57  30  10 

3531 

56  10  20 

3544 

54  50  44 

3557 

Venus 

E. 

79  58  52 

3396 

78  36  31 

3386 

77  13  59 

3377 

75  51  16 

3386 

Mars 

E. 

97    8    4 

3357 

95  43    2 

3947 

93  17  48 

3937 

92  52  22 

3996 

Sun 

E. 

122  49  38 

3390 

121  25  50 

3311 

120     1  51 

3300 

118  37  40 

3989 

29 

Spica 

W. 

55  21  23 

9886 

56  54  25 

9855 

58  27  42 

9849 

60    1  15 

9630 

a  Aqnilce 

E. 

48  17  21 

3663 

46  59  55 

3693 

45  43    0 

3797 

44  26  41 

3766 

Venus 

E. 

68  54  39 

3311 

67  30  40 

3999 

66    6  28 

3987 

64  42    1 

3975 

Mars 

E. 

85  42    4 

3171 

84  15  20 

3158 

82  48  21 

3146 

81  21    7 

3133 

Sun 

E. 

11]  33  31 

3939 

110    8    0 

3919 

108  42  13 

3906 

107  16  11 

3199 

30 

Spica 

W. 

67  53    6 

9764 

69  28  2! 

9750 

71    3  54 

vrm 

72  39  47 

9791 

Venus 

E. 

57  35  55 

3906 

56    9  53 

3191 

54  43  33 

3176 

53  16  55 

3161 

Mars 

E. 

74    0  52 

3063 

72  3!  57 

3048 

71    2  44 

3034 

69  33  13 

3018 

Sun 

E. 

100    1  50 

3190 

98  34    5 

3105 

97    6    1 

3088 

95  37  37 

3073 

31 

Spica 

W. 

80  44  14 

9649 

82  22  12 

9696 

84    032 

9609 

85  39  15 

9593 

Antares 

W. 

35  46    2 

9731 

37  22    0 

9709 

38  58  28 

9686 

40  35  26 

9664 

' 

Venus 

E. 

45  59    9 

3083 

44  30  39 

3067 

43    1  49 

3051 

41  32  39 

3035 

.  Mars 

E. 

62    0  42 

9937 

60  29  10 

9990 

58  57  17 

9903 

57  25    2 

9886 

a  Pegasi 

E. 

68  46  52 

3898 

67  13    0 

9815 

65  38  52 

9804 

64    4  29 

9793 

Sun 

E. 

88  10  34 

9987 

86  40    5 

9969 

85    9  14 

9951 

83  38    0 

9983 
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APRIL,   1883. 


AT  6EEENWICH  APPARENT  NOON. 


t 

• 


Sun, 
Mon. 
lues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tuos. 
Wed. 
Thur. 

Frid. 
Sat. 

Sun. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tue8. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 


1 


o 

& 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Bight  Asoenaion. 


h      m      B 

0  42  0.16 
0  45  38.61 
0  49  17.19 

0  52  55.94 

0  56  34.85 

1  0  13.96 

1  3  53.27 
1  7  32.80 
1  11  12.57 

1  14  52.60 
1  18  32.88 
1  22  13.43 

1  25  54.27 
1  29  35.41 
1  33  16.87 

1  36  58.66 
1  40  40.80 
1  44  23.31 

1  48  6.20 
1  51  49.50 
1  55  33.22 

1  59  17.36 

2  3  1.96 
2  6  47.02 

2  10  32.56 
2  14  18.60 
2  18  5.15 

2  21  52.22 
2  25  39.82 
2  29  27.96 

2  33  16.66 


Diff.  for 
IHour. 


M 

9.099 
9.105 
9.111 

9.118 
9.126 
9.134 

9.143 
9.152 
9.162 

9.173 
9.184 
9.195 

9.207 
9.220 
9.234 

9.248 
9.263 
9.279 

9.296 
9.313 
9.331 

9.349 
9.368 
9.368 

9.409 
9.429 
9.451 

9.473 
9.495 
9.518 

9.541 


Apparent 
Declination. 


N. 


O 

4 


// 


31  15.3 

4  54  21.5 

5  17  22.5 

5  40  18.0 

6  3    7.6 
6  25  51.0 


? 


48  27.7 
10  57.5 
7  33  19.9 


7  55  34.7 

8  17  41.4 

8  39  39.8 

9  1  29.4 
9  23  10.0 
9  44  41.2 

10  6  2.6 
10  27  14.0 

10  48  15.1 

11  9  5.6 
11  29  45.0 

11  50  13.1 

12  10  29.5 
12  30  34.0 

12  50  26.2 

13  10  5.8 
13  29  32.5 

13  48  46.1 

14  7  46.1 
14  26  32.2 
14  45     4.1 

N.15    8  21.5 


Dfff.  for 
1  Hoar. 


+  57.85 
57.65 
57.43 

+  57.19 
56.95 
56.68 

+  56.39 
56.10 
55.78 

+  55.45 
55.11 
54.75 

+  54.38 
54.00 
53.60 

+  53.18 
52.75 
52.32 

+  51.87 
51.40 
50.92 

+  50.43 
49.92 
49.40 

+  48.87 
48.33 
47.78 

+  47.22 
46.63 
46.03 

+  45.42 


Semi- 
diameter. 


6 
6 
6 


// 


2.14 
1.85 
1.57 


6  1.29 

6  1.01 

6  0.73 

6  0.45 

6  0.18 

5  59.91 

5  59.64 

5  59.37 

5  59.11 

5  58.85 

5  58.59 

5  58.33 

5  58.07 

5  57.81 

5  57.55 

5  57.28 

5  57.04 

5  56.77 

5  56.53 

5  56.26 

5  56.02 

5  55.75 

5  55.50 

5  55.25 

5  55.00 

5  54.75 

5  54.50 


15  54.26 


Sidereal 
Time  of 
Semi- 
diameter 
Parainf^ 
Meridian 


64.51 
64.53 
64.55 

64.57 
64.59 
64.61 

64.64 
64.68 
64.72 

64.76 
64.80 

64.85 

64.89 
64.94 
64.99 

65.05 
65.10 
65.16 

65.22 
65.28 
65.34 

65.41 
65.47 
65.54 

65.61 
65.68 
65.75 

65.82 
65.89 
65.97 

66.05 


Eqnation  of 

Time, 

to  be 

Added  to 


Subtracted 

from 
Apparent 

Time. 


m      A 

3  58.68 
3  40.62 
3  22.70 

3  4.94 
2  47.35 
2  29.95 

2  12.76 
1  55.79 
1  39.06 

122.58 
1  6.33 
0  50.39 

0  34.72 
0  19.35 
0    4.30 


0  10.42 
0  24.80 
0  38.81 

0  52.43 

1  5.65 
1  18.46 

1  30.84 
1  42.76 

1  54.22 

2  5.21 
2  15.69 
2  25.63 

2  35.08 
2  44.05 

2  52.43 

3  0.26 


Diif.  for 
1  Hunr. 


0.756 
0.750 
0.744 

0.737 
0.729 
0.721 

0.712 
0.703 
0.693 

0.682 
0.671 
0.660 

0.648 
0.635 
0.621 

0.607 
0.592 
0.577 

0.660 
0.543 
0.525 

0.507 
0.488 
0.468 

0.447 
0.427 
0.405 

0.383 
0.361 
0.338 

0.315 


liTon.— The  mean  time  of  somJdiameter  puning  may  be  found  by  subtracting  0*.18  tnm  the  sidereal  time. 

The  sign  -f  prefixed  to  the  honiiy  ohange  of  declination  indicates  that  north  declinations  are  increasing. 
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AT  GEEENWICH  MEAN  NOON. 

• 

1 

1 

•s 

1 

« 

B 
O 

• 

1 

THE 

SUN'S 

Equation  of 

Time, 

to  be 
Babtracted 

from 

Diflr.  for 
1  Hour. 

Sldoreal 

Time, 

or 

Kight  Asoeniiion 

of 

Kean  Sun. 

Apparent 
Blgbt  Aaoension. 

Difr.  for 
1  Hour. 

Apparent 
Declination. 

Diff.  for 
1  Hour. 

AddtHl  CO 
Hcftn  Time. 

Sun. 
Mon. 
Tues. 

1 

2 
3 

h     m       A 

0  41  59.56 
0  45  38.05 
0  49  16.68 

SMOI 
9.107 
9.113 

N.    4  31   1L4 

4  54  17.9 

5  17  19.2 

+  57.86 
57.66 
57.44 

m        B 

3  58.72 
3  40.66 
3  22.74 

e 
0.756 

0.750 

0.744 

h      m       e 

0  38    0.84 
0  41  57.39 
0  45  53.94 

Wed. 
Thur. 
Frid. 

4 

5 
6 

0  52  55.47 

0  56  34.43 

1  0  13.58 

9.120 
9.128 
9.136 

5  40  15.0 

6  3    4.9 
6  25  48.6 

+  57.20 
56.96 
56.69 

8    4.98 
2  47.39 
2  29.99 

0.737 
0.729 
0.721 

0  49  50.49 
0  53  47.04 
0  57  43.59 

Sat 

Sun. 

Mon. 

7 
8 
9 

1     3  52.94 
1     7  32.51 
1  11  12.32 

9. 145 
9.154 
9.164 

6  48  25.6 

7  10  55.7 
7  33  18.4 

+  56.40 
56.11 
55.79 

2  12.79 
1  55.81 
1  39.07 

0.712 
0.703 
0.693 

1     1  40.15 
1     5  36.70 
1     9  33.25 

Tues. 
Wed. 
Thur. 

10 
11 
12 

1  14  52.39 
1   18  32.71 
1  22  13.30 

9.175 
9.186 
9.197 

7  55  33.4 

8  17  40.4 
8  39  39.1 

+  55.46 
55.12 
54.76 

1  22.59 
1     6.35 
0  50.39 

0.682 
0.671 
0.660 

1  13  29.80 
1  17  26.36 
1  21  22.91 

Frid. 
Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

13 
14 
15 

16 
17 
18 

1  25  54.18 
1  29  35.36 
1  33  16.86 

1  36  58.69 
1  40  40.87 
1  44  23.41 

9.209 
9.222 
9.236 

9.250 
9.265 
9.280 

9     1  29.0 
9  23    9.8 
9  44  41.2 

10    6    2.8 
10  27  14.4 
10  48  15.7 

+  54.39 
54.01 
53.61 

+  53.19 
52.76 
52.33 

0  34.72 
0  19.35 
0    4.30 

0.648 
0.635 
0.621 

0.607 
0.592 
0.577 

1  25  19.46 
1  29  16.01 
1  33  12.56 

1  37    9.11 
1  41     5.67 
1  45    2.22 

0  10.42 
0  24.80 
0  38.81 

Thur. 

Frid. 

Sat. 

19 
20 
21 

1  48    6.34 
1  51  49.67 
1  55  33.42 

9.297 
9.314 
9.332 

11     9    6.3 
11  29  45.9 
11  50  14.2 

+  51.88 
51.41 
50.94 

0  52.44 

1  5.66 
1  18.47 

0.560 
0.543 
0.525 

1  48  58.78 
1  52  55.33 
1  56  51.89 

Sun. 
Mon. 
Tues. 

22 
23 
24 

1  59  17.59 

2  3    2.22 
2    6  47.31 

9.350 
9.369 
9.389 

12  10  30.8 
12  30  35.5 
12  50  27.8 

+  50.44 
49.93 
49.41 

1  30.85 
1  42.77 
1  54.23 

0.507 
0.488 
0.468 

2    0  48.44 
2    4  44.99 
2    8  41.54 

Wed. 
Thur. 
Frid. 

25 
26 
27 

2  10  32.88 
2  14  18.95 
2  18    5.53 

9.410 
9.431 
9.452 

13  10    7.5 
13  29  34.3 
13  48  48.0 

+  48.89 
48.34 
47.78 

2    5.22 
2  15.70 
2  25.68 

0.447 
0.427 
0.405 

2  12  38.10 
2  16  34.65 
2  20  31.21 

Sat. 

Sun. 

Mon. 

28 
29 
30 

2  21  52.63 
2  25  40.25 
2  29  28.42 

9  474 
9.496 
9.519 

14    7  48.1 
14  26  34.3 
14  45    6.3 

+  47.22 
46.63 
46.03 

2  35.14 
2  44.07 
2  52.45 

0.383 
0.361 
0.338 

2  24  27.76 
2  28  24.32 
2  32  20.87 

Tues. 

31 

2  33  17.14 

9.542 

N.  15    3  23.8 

+  45.42 

8    0.28 

0.315 

2  36  17.43 

NOTlb*— 

-Thet 

The 

arei 

wmidiameter  for  me 
sign  4-  prefixed  to  tl 
Doreaaing. 

an  noon  n 
16  hourly  < 

laj  be  aesamed  the  same  aa  tha 
sbange  of  declination  indicates 

t  for  apparent  n( 
that  north  deol 

Don. 
[nations 

Difr.  for  1  Hour, 
+  J)-.856o. 
(Table  III.) 
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a 
o 

ja 


s 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


8 


91 
92 
93 

94 
95 
96 

97 
98 
99 

100 
101 
102 

103 
104 
105 

106 
107 
108 

109 
110 
111 

112 
113 
114 

115 
116 
117 

118 
119 
120 

121 


THE  SUN'S 


TBUE  LONOITITDB. 


// 


11  25  31.5 

12  24  39.9 

13  23  46.5 

14  22  51.2 

15  21  54.1 

16  20  55.0 

17  19  53.9 

18  18  50.8 

19  17  45.7 

20  16  38.5 

21  15  29.1 

22  14  17.4 

23  13    3.5 

24  11  47.4 

25  10  29.0 

26  9    8.3 

27  7  45.4 

28  6  20.4 

29  4  53.3 

30  3  24.1 

31  1  53.0 

31  60  19.9 

32  58  45.0 

33  57    8.3 

34  55  29.8 

35  53  49.6 

36  52    7.8 

37  50  24.5 

38  48  39.7 

39  46  53.5 

40  45    5.8 


25  7.4 
24  15.7 
23  22.2 

22  26.9 
21  29.7 
20  30.5 

19  29.3 
18  26.1 
17  20.9 

16  13.6 
15  4.1 
13  52.3 

12  38.3 
11  22.1 
10    3.6 

8  42.8 
7  19.8 
5  54.7 

4  27.5 
2  58.2 
1  27.0 

59  53.8 

58  18.8 
56  42.0 

55  3.4 
53  23.1 
51  41.2 

49  57.8 
48  12.9 
46  26.5 

44  38.7 


Biff,  for 
1  Hoar. 


47.89 
47.81 
47.74 

47.6« 
47.58 
47.49 

47.41 
47.32 
47.24 

47.15 
47.06 
46.97 

46.88 
46.78 
46.69 

46.59 
46.50 
46.41 

46.32 
46  24 
46.16 

46.08 
46.00 
45.93 

45.86 
45.79 
45.73 

45.67 
45.61 
45..54 


145.48 


LATITUDE. 


+  0.82 

0.83 
0.83 

+  0.79 
0.71 
0.62 

+  0.49 
0.37 
0.24 

+  0.11 

-0.02 

0.13 

-0.24 
0.30 
0.34 

-0.35 
0.32 
0.28 

-0.20 
-0.11 
+  0.01 

+  0.14 
0.28 
0.41 

+  0.52 
0.62 
0.71 

+  0.77 
0.79 
0.78 

+  0.72 


liOgnrithm 

of  the 

Badias  Yeetor 

of  the 

Earth. 


9.9999403 
0.0000679 
0.0001951 

0.0003218 
0.0004480 
0.0005733 

0.0006977 
0.0008214 
0.0009441 

0.0010659 
0.0011868 
0.0013070 

0.0014264 
0.0015451 
0.0016633 

0.0017809 
0.0018981 
0.0020152 

0.0021318 
0.0022484 
0.0023648 

0.0024811 
0.0025971 
0.0027129 

0.0028284 
0.0029434 
0.0030579 

0.0031717 
0.0032848 
0.0033969 

0.0035077 


Dlff.  for 
1  Hoar. 


+  53.2 
53.1 
52.9 

+  52.7 
52.3 
52.0 

+  51.6 
51.3 
50.9 

+  50.6 
50.2 
49.9 

+  49.6 
49.3 
49.1 

+  48.9 

48.8 
48.7 

+  48.6 
48.6 
48.5 

+  48.4 
48.3 
48.2 

+  48.0 
47.8 
47.6 

+  47.3 
46.9 
46.4 

+  45.9 


NOTBi^-The  nombers  in  oolamn  A  correspond  to  the  troo  equinox  of  the  date,  in  colomn  X'  to 
the  mean  eqoinox  of  Janoary  O'.O. 


Mean  Time 

of 

Sidereal  Noon. 


0      m       a 

23  18  9.48 
23  14  13.57 
23  10  17.66 

23  6  21.75 
23  2  25  86 
22  58  29.95 

22  54  34.04 
22  50  38.14 
22  46  42.24 

22  42  46.33 
22  38  50.42 
22  34  54.52 

22  30  58.62 
22  27  2.71 
22  23  6.80 

22  19  10.89 
22  15  14  99 
22  11  19.08 

22  7  23.17 
22  3  27.26 
21  59  31.35 

21  55  35.44 
21  51  39.53 
21  47  43.62 

21  43  47.72 
21  39  51.81 
21  35  55.90 

21  31  59  99 
21  28  4.09 
21  24  8.18 

21  20  12.27 


Diff.  for  1  Hour, 
—  9«.8296. 
(Tabic  n.) 


IV. 
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GREENWICH  MEAN  TIME. 

i 

THE 

MOON'S 

1 

• 

SEMIDIAMBTBB. 

HORTZONTAL 

PARALLA3 

UPPER  TRANSIT. 

AGS. 

Noon. 

Midnight 

Xoon. 

DSff.  for 
IHour. 

Midniglit. 

Diff.  for 
IHoor. 

Meridlnn  of 
Oroenwicb. 

Diff.  for 
1  Hour. 

Noon. 

1 
2 
3 

15  39.6 

15  54.6 

16  9.8 

15  47.0 

16  2.3 
16  17.2 

57  21.5 

58  16.6 

59  12.6 

+  8.28 
2.33 
2.88 

57  48.7 

58  44.8 

59  39.5 

+  2.30 
2.33 
2.17 

h      m 

19  23.9 

20  16.9 

21  10.1 

m 
2.80 

2.21 

2.23 

d 

23.3 
24.3 
25.3 

4 
5 
6 

16  24.0 
16  35.6 
16  43.2 

16  30.0 
16  40.0 
16  45.1 

60    4.7 

60  47.4 

61  15.2 

+  2.01 

1.49 

+  0.78 

60  27.6 

61  3.5 
61  22.2 

+  1.77 

1.16 

+  0.37 

22    3.9 

22  58.8 

23  55.0 

2.26 
2.31 
2.38 

26.3 
27.3 
28.3 

7 
8 
9 

16  45.7 
16  42.6 
16  34.4 

16  44.8 
16  39.1 
16  28.7 

61  24.2 
61  12.9 
60  42.9 

-0.05 
0.87 
1.5S 

61  21.0 
61     0.0 
60  22.0 

-0.47 
1.25 
1.86 

6 

0  52.8 

1  51.9 

2.44 
2.48 

29.3 
0.9 
1.9 

!io 

11 
12 

16  22.2 
16    7.6 
15  52.1 

16  15.1 
15  59.9 
15  44.6 

59  58.2 
59    4.5 
58    7.3 

-2.08 
2.34 
2.37 

59  32.1 
58  36.0 
57  38.9 

-2.24 

2.38 
2.33 

2  51.3 

3  50.0 

4  46.6 

2.47 
2.41 
2.30 

2.9 
3.9 
4.9 

13 
14 
15 

15  36.8 
15  229 
15  11.0 

15  29.6 
15  16.7 
15    5.8 

57  11.3 
56  20.3 
55  36.4 

-2.24 

1.99 
1.66 

56  45.0 
55  57.3 
55  17.4 

-2.12 
1.83 
1.49 

5  40.3 

6  30.8 

7  18.3 

2.17 
2.03 
1.92 

5.9 
6.9 
7.9 

16 
17 
18 

15     1.2 
14  53.8 
14  48.7 

14  57.2 
14  51.0 
14  46.9 

55    0.6 
54  33.5 
54  14.5 

-1.31 
0.96 
0.62 

54  49.0 
54  23.0 
54    7.9 

-1.13 
0.76 
0.47 

8    3.3 

8  46.5 

9  28.7 

1.83 
1.77 
1.75 

8.9 

9.9 

10.9 

19 
20 
21 

14  45.6 
14  44.3 
14  44.7 

14  44.7 
14  44.3 
14  45.4 

54    3.1 
53  58.4 
53  59.8 

-0.33 
-0.06 
+  0.17 

53  59.9 

53  58.4 

54  2.5. 

-0.19 

+  0.06 

0.27 

10  10.6 

10  52.9 

11  36.1 

1.75 
1.78 
1.83 

11.9 
12.9 
139 

22 
23 
24 

14  46.5 
14  49.7 
14  54.2 

14  47.9 
14  51.8 
14  56.9 

54    6.5 
54  18.2 
54  34.8 

+  0.38 
0.58 
0.79 

54  11.8 
54  25.9 
54  44.9 

+  0.49 
0.69 
0.90 

12  20.7 

13  7.0 
13  55.0 

1.89 
1.97 
2.04 

14.9 
15.9 
16.9 

25 
26 
27 

15    0.0 
15    7.3 
15  16.1 

15    3.5 
15  11.5 
15  21.0 

54  56.3 

55  23.1 
55  55.2 

+  1.01 
1.23 
1.46 

55    9.0 

55  38.4 

56  13.4 

+  1.12 
1.33 
1.57 

14  44.6 

15  35.2 

16  26.4 

2.09 
2.12 
2.14 

17.9 
18.9 
19.9 

28 
29 
30 

15  26.3 
15  38.0 
15  50.7 

15  32.0 
15  44.2 
15  57.2 

56  32.9 

57  15.6 

58  2.2 

+  1.68 
1.87 
].9<) 

56  53.7 

57  38.5 

58  26.2 

+  1.78 
1.94 
2.01 

17  17.7 

18  8.9 

19  0.1 

2.14 
2.13 
2.14 

20.9 
21.9 
22.9 

31 

16    3.8 

16  10.2 

58  50.4 

+  2.00 

59  14.1 

+  1.94 

19  51.7 

2.17 

23.9 

60 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'8  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  Asoenaion. 


Diff.for 
1  Minute. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Jl 

IQ 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

]3 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Declination. 


IMff.for 
1  Minale 


SUNDAY  1. 


h  m 
19  20 
19  23 
19  25 
19  27 
19  29 
19  32 
19  34 
19  36 
19  39 
19  41 
19  43 
19  45 
19  48 
19  50 
19  52 
19  55 
19  57 
19  59 


20 
20 
20 
20 
20 


1 
4 
6 
8 
11 


20  13 


s 

s 

52.29 

9.9761 

S.l 

8.87 

9.9787 

^ 

25.49 

9.S779 

« 

42.14 

9.2778 

1 

58.83 

9.9785 

1 

15.56 

9.9791 

] 

32.32 

9.9797 

1 

49.12 

9J9809 

1 

5.94 

9.9806 

1 

22.79 

9.98U 

2 

39.67 

9JW17 

2 

56.59 

9.9893 

1 

13.54 

9.9898 

] 

30.52 

9.9839 

47..52 

9.9836 

4.55 

9.9841 

21.61 

9.9845 

38.69 

9.984» 

55.80 

9.98S3 

12.93 

9.9857 

30.09 

9.9809 

47.28 

9.9867 

4.49 

9.9871 

21.73 

9.9875 

S.1 

15  49.5 
10  4.2 

4  12.8 
58  15.2 

52  11.4 
46  1.5 
39  45.4 
33  23.2 
26  54.9 
20  20.6 
13  40.2 

6  53.8 

0  1.3 

53  2.9 
45  58.5 
38  48.2 
31  32.0 
24  9.9 

16  41.9 
9  8.1 

1  28.5 
53  43.1 
45  52.0 
37  55.2i 


MONDAY  2. 


20  15 
20  17 
20  20 
20  22 
20  24 
20  27 
20  29 
20  31 
20  33 
20  36 
20  38 
20  40 
20  43 
20  45 
20  47 
20  50 
20  52 
20  54 
20  56 
20  59 


21 
21 
21 
21 
21 


1 
3 

6 

8 

10 


38.99 
56.27 
ia58 
30.91 
48.27 

5.65 
23.05 
40.48 
57.93 
15.40 
32.90 
50.42 

7.97 
25.54 
43.14 

0.76 
18.41 
36.08 
5.3.78 
11.51 
29.27 
47.06 

4.88 
22.72 
40.59 


9.9878 

S.l 

9.9889 

9.9887 

9.9891 

9.9695 

9.9898 

9.9909 

9.9006 

9.9910 

9.9914 

9.9918 

9J2999 

9.9997 

9.9931 

9.9905 

9.9939 

9.9943 

9J9947 

9i»59 

9.9957 

9.9969 

9.9967 

9.9979 

9.9976 

9.9981 

S.l 

14  29  52.6 
14  21  44.4 
14  13  30.6 
14  5  11.2 
13  56  46.2 
13  48  15.8 
13  39  39.9 
13  30  58.5 
13  22  11.7 
13  13  19.6 
13  4  22.1 
12  55  19.3 
12  46  11.3 
12  36  58.1 
12  27  39.7 
12  18  16.1 
12  8  47.5 
11  59  13.9 
1 1  49  35.2 
1139  51.6 
1130  3.2 
1120  9.9 
11  10  11.8 
II  0  8.9 
10  50  1.3 


5.709 
6.806 
5.909 
6.019 
6.114 
6.917 
6.319 
6.491 
6.5» 
6.699 
6.793 
6.894 
6.994 
7.093 
7.199 
7J991 
7.319 
7.417 
7.515 
7.619 
7.708 
7.804 
7.809 
7.905 


84100 
8.183 
8J977 
8.370 
8.469 
8.553 
8.644 
8.735 
8.894 
8J913 
9.009 
9.090 
9.177 
9.964 
9.350 
9.435 
9.519 
9.603 
94186 
9.767 
9.847 
9.998 
104)08 
104187 
10.165 


Hour. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23- 

24 


Right  Asoenaion. 


Diftfor 
IHlnate. 


Declination. 


DUr.fnr 
IMlnnte. 


TUESDAY  3. 


h  m 

21  10 
21  12 
21  15 
21  17 
21  19 
21  22 
21  24 
21  26 
21  29 
21  31 
21  33 
21  35 
21  38 
21  40 
21  42 
21  45 
21  47 
21  49 
21  52 
21  54 
21  56 

21  59 

22  1 
22    3 


s 

s 

40.59 

9.9961 

58.49 

9.9987 

16.43 

9.9909 

34.40 

9.9997 

52.40 

9.3003 

10.44 

9J0I0 

28.52 

9.3016 

4a63 

9.3099 

4.78 

9.3098 

22.97 

9.3035 

41.20 

9.3041 

59.47 

9.3047 

17.77 

9.3053 

36.11 

9.3061 

54.50 

9.3070 

12.95 

9.3078 

31.44 

9.3086 

49.98 

9.3003 

8.56 

9.3101 

27.19 

9.3110 

4.5.88 

9.3119 

4.62 

9.3198 

23.41 

9.3137 

4*2.26 

9.3147 

Of// 

8.10  50    1.3 

10  39  49.1 

10  29  32.3 

10  19  10.9 

10    8  45.1 

9  58  14.8 

9  47  40.1 

937    1.1 

9  26  17.8 

9  15  30.3 

9   4  38.6 

8  53  42.9 

8  42  43.2 

8  31  39.5 

8  20  31.8 

8   9  20.3 

7  58    5.0 

7  46  46.0 

7  a5  23.4 

7  23  57.2 

7  12  27.4 

7    0  54.2 

6  49  17.6 

S.  6  37  37.7 

1 

WEDNESDAY  4. 


22 
22 
22 


6 

8 

10 


22  12 
22  15 
22  17 
22  19 
22  22 
22  24 
22  26 
22  29 
22  31 
22  33 
22  36 
22  38 
22  40 
22  43 
22  45 
22  47 
22  50 
22  52 
22  54 
22  57 

22  59 

23  1 


1.17 
20.14 
39.17 
58.25 
17.40 
36  61 
55.89 
15.24 
34.66 
54.14 
13.70 
33.33 
53.04 
12.82 
32.68 
52.63 
12.66 
32.77 
52.97 
13.26 
33.63 
54.09 
14.64 
35.29 
56.04 


9.3157  8.  6  25  54.6 

9.3167  6  14    8.3 

9.3176  6    2  18.9 

9.3186  5  50  2().4 

9.3197  5  38  31.0 

9.3908  5  26  32.7 

9.3919  5  14  31.6 

9.3931  5    2  27.7 

9.3949  4  50  21.2 

9.3854  4  38  12.2 

9.3966  4  26    0.7 

9.3978  4  13  46.7 

9.3991  4     1  30.4 

9.3304  3  49  11.8 

9.3318  3  36  51.1 

9.3339  3  24  28.3 

9.3345  3  12    3.4 

9.3359  2  59  36.6 

9.3374  2  47     8.0 

9.3388  2  34  37.6 

9.3409  2  22   5.5 

9.3417  2    9  31.9 

9.3433  1  56  56.8 

9.3450  1  44  20.2 
9.3467  is.  1  31  42.3 


II 

10.165 
10J949 
10.318 
10.393 
10.466 
10.549 
10.614 
10.686 
10.757 
10.897 
10.805 
104M9 
11.099 
11.095 
11.160 
11.993 
11.980 
11.347 
11.407 
11.467 
11.595 
il.5ft) 
11407 
IL 


11.745 
11.797 
11.849 
11.899 
11.947 
11.995 
194M9 
194)87 
19.199 
19.171 
19J919 
19.959 
19.991 
19J97 
19.369 
19.397 
19.431 
19.409 
19.499 
19.591 
19^547 
19.579 
19.507 
194)91 
19.649 


VL 
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GREENWICH  MEAN  TIME. 

• 

■ 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AseenaloD. 

Biff,  for 
IMinato. 

DeoUMtlon. 

Diff.for 
minute. 

Hour. 

Right  Aaoension. 

Difllfor 
IMinuta 

DMlimitiOD. 

Diff.for 
1  Minvte. 

THl 

[JESDi 

lY  6. 

SATURDAY  7. 

h    n     s 

8 

0    /    // 

It 

h    m     s 

s 

0      /      // 

II 

0 

23    1  56.04 

9JMm 

S.  1  31  42.3 

19^649 

0 

0  56  52.97 

9.4500 

N.  8  29  39.0 

11.781 

1 

23    4  16.89 

3J483 

1  19   3.2 

19.609 

1 

0  59  20.04 

9.4584 

8  41  24.1 

11.799 

2 

23    6  37.83 

9.34M 

1    6  22.9 

19.681 

2 

1     1  47.26 

9.4549 

8  53   5.6 

11.669 

3 

23    8  58.87 

9.3515 

0  53  41.5 

19.607 

3 

1    4  14.&3 

9.4573 

9    4  43.5 

11.600 

4 

23  11  20.01 

9.3539 

0  40  59.2 

19.719 

4 

1    6  42.14 

9.4507 

9  16  17.6 

WJSM 

5 

23  13  41.26 

9.3550 

0  28  16.0 

19.796 

5 

1    9    9.80 

9.4699 

9  27  47.8 

11.471 

6 

23  16    2.61 

9.3566 

0  15  32.1 

19.737 

6 

1  11  37.61 

9.4647 

939  14.1 

11H04 

7 

23  18  24.07 

9.3580 

S.  0   2  47.5 

19.748 

7 

1  14    5.56 

9.4670 

9  50  36.3 

11J36 

8 

23  20  45.64 

9.3604 

N.  0   9  57.7 

19.758 

8 

1  16  33.65 

9.4694 

10    1  54.4 

11.966 

9 

23  23    7.32 

9.3699 

0  22  43.5 

19.767 

9 

1  19    1.89 

9.4718 

10  13    8.2 

11.194 

10 

23  25  29.11 

9.3641 

0  35  29.7 

19.773 

10 

1  21  30.27 

9.4749 

10  24  17.7 

11.191 

11 

2:)  27  51.01 

9.3660 

0  48  16.2 

19.777 

11 

1  23  58.79 

9.4706 

10 .35  22.7 

11.046 

12 

23  30  ia03 

9J680 

1    1    2.9 

19.779 

12 
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GREEISWICH  MEAN  TIME. 

THE  MOON  S  RIGHT  ASCEN8I0N  AND  DECLINATION. 
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GBEENWICH  MEAN  TIME. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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9.649 

21 

14  40  57.63 

94)839 

15  31  17.8 

6.498 

21 

16  21  10.69 

9.1483 

19  1 1  50.8 

9.557 

22 

14  42  59.10 

941950 

15  37  41.5 

6J61 

22 

16  23  19.65 

9.1504 

19  14  21.4 

9.464 

23 

14  45    0.74 

94)987 

15  44    1.1 

6.999 

23 

16  25  28.74 

9.1596 

19  16  46.5 

9.371 

24 

14  47    2.55 

94)915 

S.  15  50  16.5 

6.999 

24 

16  27  37.97 

9.1548 

S.I9  19   6.0 

9.27/ 

5 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aaoenaion. 

Plff.for 
1  Minute. 

]>eoliiiAtion. 

D1ff.for 
1  Minute. 

Hour. 

Right  Afloension. 

Diftfor 
1  Minute. 

Declination. 

Difllfor 
1  Micutf^ 

WEi> 

NESDi 

lY  25. 

FRIDAY  27. 

b     m      8 

8 

O        /        // 

// 

h    m     8 

8 

O         /        // 

It 

0 

16  27  37.97 

3.1548 

S.19  19    6.0 

9.9n 

0 

18  12  58.61 

9.9990 

S.19  15    7.8 

9.51.'^ 

1 

16  29  47^ 

9.15fl9 

19  21  19.8 

9.183 

1 

18  15  11.95 

9.9997 

19  12  33.8 

9.617 

2 

la  31  56.80 

8.1591 

19  23  28.0 

9.069 

2 

18  17  25.33 

9.9933 

19    9  53.7 

9.790 

3 

16  34    &41 

9.1619 

19  25  30.5 

1.996 

3 

18  19  .38.74 

9.9938 

19    7    7.4 

9.899 

4 

16  36  16.14 

9.1639 

19  27  27.4 

1.900 

4 

18  21  5'U9 

342944 

19    4  15.0 

9.995 

5 

16  38  25.99 

9.1659 

19  29  18.5 

1.804 

5 

18  24    5.67 

9.9948 

19    1  16.4 

3.(B7   ' 

6 

16  40  35.97 

9.1673 

19  31    3.9 

1.708 

6 

18  26  19.17 

9.9959 

18  58  11.7 

3.199 

7 

16  42  46.07 

9.1699 

19  32  43.5 

1.619 

7 

18  28  3:i.70 

9.9957 

18  55    0.9 

3.939 

8 

16  44  56.28 

9.1711 

19  34  17.4 

1.517 

8 

18  30  46.26 

9.9969 

18  51  43.9 

3.334 

9 

16  47    6.60 

9.1730 

19  35  4.5.5 

1.490 

9 

18  32  59.84 

9.9965 

18  48  20.8 

3.436 

10 

16  49  17.04 

9.1749 

19  37    7.8 

1.393 

10 

18  35  13.44 

9.9968 

18  44  51.6 

3.537 

11 

16  51  27.59 

9.1766 

19  :I8  24.2 

1.995 

11 

18  37  27.06 

9.9979 

18  41  16.3 

3.639 

12 

16  5;^  38.25 

9.1786 

19  39  34.8 

1.197 

12 

Id  39  40.71 

9.9976 

18  37  34.9 

3.741    1 

13 

16  55  49.02 

9.1803 

19  40  39.5 

1.090 

13 

18  41  54.37 

9.9978 

18  a3  47.4 

3.849  1 

14 

16  57  59.89 

9.1891 

19  41  38.3 

0.939 

14 

18  44    8.05 

9.9981 

18  29  5;i.8 

sjm 

15 

17    0  10.87 

9.1838 

19  42  31.3 

0.833 

15 

18  46  21.74 

9.9989 

18  25  54.1 

4.045 

m 

17    2  21i^5 

9.1855 

19  43  18.3 

0.734 

16 

18  48  a5.44 

9.9984 

18  21  48.4 

4.146 

17 

17    4  ai.l3 

9.1879 

19  43  .59.4 

0.635 

17 

18  50  49.14 

9.9987 

18  17  36.6 

4.947 

18 

17    6  44.41 

9.1888 

19  44  34.5 

0.535 

18 

18  53    2.88 

9.9388 

18  13  18.8 

4.347   1 

19 

17    8  55.78 

9.1903 

19  45    3.6 

0.436 

19 

18  55  16.61 

9.9389 

18    8.55.0 

4.447 

20 

17  11     7.25 

9.1919 

19  45  26.8 

ojasn 

20 

18  57  30.35 

9.9991 

18    4  2.5.1 

4.548 

21 

17  13  18.81 

9.1934 

19  45  44.0 

0.937 

21 

18  59  44.10 

9.9999 

17  .59  49.2 

4.648 

22 

17  15  30.46 

9.1949 

19  45  55J2 

0.137 

22 

19    1  57.85 

9.9999 

17  55   7.3 

4.747 

23 

17  17  4.J.20 
THl 

9.1964 

JRSDA 

S.19  46   0.4 
Y  26. 

-0.036 

23 

19    4  11.61 
SAT 

9.9993 

URDA 

S.  17  50  19.5 
Y  28. 

4.847 

0 

17  19  54.03 

9.1978 

S.  19  45  59.5 

•(•0.065 

0 

19    6  25.37 

9.9993 

S.  17  45  25.7 

4JH7 

1 

17  22    5.94 

9.1999 

19  45  52.6 

0.166 

1 

19    8  39.13 

9.9993 

17  40  25.9 

5.046 

2 

17  24  17.93 

9.9006 

19  45  39.6 

0.967 

2 

19  10  52.89 

9.9994 

17  35  20.2 

5.144  . 

3 

17  26  30.01 

9.9019 

19  45  20.0 

0.368 

3 

19  13    (>.66 

9.9994 

17  30   8.6 

5.943 

4 

17  28  42.16 

9.9039 

19  44  55.5 

0.469 

4 

19  15  20.42 

9.9993 

17  24  51.1 

5.341 

5 

17  30  54.39 

9.9044 

19  44  24.3 

0.570 

5 

19  17  34.18 

9.9993 

17  19  27.7 

5.438 

6 

17  33    6.69 

9.9056 

19  43  47.1 

0.671 

6 

19  19  47.94 

9.9999 

17  13  58.5 

5.536 

7 

17  35  19.06 

9.9068 

19  43    3.8 

0.773 

7 

19  22    1.69 

9.9999 

17    8  23.4 

5.633 

8 

17  37  31.50 

9.9080 

19  42  14.3 

0.876 

8 

19  24  15.44 

9.9991 

17    2  42.5 

5.730 

9 

17  39  44.02 

9.9099 

19  41  18.7 

0.978 

9 

19  26  29.18 

9.9980 

16  56  5.5.8 

5.897 

10 

17  41  56.60 

9.9109 

19  40  17.0 

1.079 

10 

19  28  42.91 

9.9S88 

16  51    3.3 

5.933 

11 

17  44    9.24 

9.9119 

19  39    9.2 

1.189 

11 

19  30  56.64 

9.9987 

16  45    5.0 

6.019 

12 

17  46  21.95 

9.9133 

19  37  55.2 

1.984 

12 

19  33  10.36 

8*9986 

16  39    1.0 

6.115 

13 

17  48  34.72 

9.9133 

19  36  35.1 

1.387 

13 

19  35  24.07 

9J9984 

16  32  51.2 

6.910 

14 

17  50  47.55 

9.Q149 

19  35    8.8 

1.489 

14 

19  37  37.77 

9J9983 

16  26  35.8 

6.304 

15 

17  53    0.43 

9.9159 

19  3:3  36.4 

1.599 

15 

19  39  51.47 

9.9989 

16  20  14.7 

6.398 

16 

17  55  13.37 

9.9161 

19  31  57.8 

1.604 

16 

19  42    5.16 

9.9980 

16  13  48.0 

6.493 

17 

17  57  26.36 

9.9169 

19  30  13.1 

1.796 

17 

19  44  18.83 

9.9978 

16   7  1.5.6 

6.587 

18 

17  59  39.40 

9.3178 

19  28  22.3 

1.899 

18 

19  46  32.49 

9.9976 

16    0  37.6 

64180 

19 

18     1  52.49 

9.9186 

19  26  25.3 

9.009 

19 

19  48  46.14 

9.9974 

15  53  54.0 

6.779 

20 

18    4    5.63 

9.9193 

19  24  22.1 

9.104 

20 

19  50  59.78 

9.9979 

15  47    4.9 

6.865 

21 

18    6  18.81 

9.9901 

19  22  12.8 

9.907 

21 

19  53  13.41 

9.9971 

15  40  10.2 

6.957 

22 

18    8  32.04 

9.9908 

19  19  57.3 

9.310 

22 

19  55  27.03 

9.9e68 

15  33  10.0 

7J)48 

23 

18  10  45.31 

9.3914 

19  17  35.0 

9.419 

23 

19  57  40.63 

9.9966 

15  26    4.4 

7.139 

24 

18  12  58.61 

9.9990 

S.19  15    7.8 

9.515 

24 

19  59  54.22 

9.9964 

S.15  18  53.3 

7.830 

xn. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


0 

] 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

J2 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Right  AseeiMion. 


Dfllfor 
IMinate. 


Declination. 


Diff.for 
IMinate 


SUNDAY  29. 


h  m 

19  59 

20  2 


20 
20 
20 
20 
20 


4 

6 

8 

11 

13 


20  15 
20  17 
20  19 
20  22 
20  24 
20  26 
20  28 
20  31 
20  33 
20  35 
20  37 
20  39 
20  42 
20  44 
20  46 
20  48 
20  51 


8 

8 

54.22 

9.9964 

S.1 

7.80 

9.9969 

21.37 

9.9960 

34.92 

9.9958 

48.46 

9.9957 

2.00 

9.9356 

15.53 

9.9954 

29.05 

9J9959 

42.55 

9.9949 

56.04 

9.9947 

9.52 

9.9946 

22.99 

9.9944 

36.45 

9.9943 

49.90 

9J9949 

3.35 

9.9941 

16.79 

9  9939 

30.22 

9.9938 

43.64 

9.9937 

57.06 

9.9936 

10.47 

9.9935 

23.88 

Sl'.9935 

37.29 

9.9935 

50.70 

9.9934 

4.10 

9.9933 

S.1 

5  18  53.3 
5  11  36.8 
5  4  14.9 
4  56  47.6 
4  49  15.0 
4  4137.1 
4  33  54.0 
4  26  5.6 
4  18  12.0 
4  10  13.2 
4  2  9.2 
3.54  0.2 
3  45  46.1 
3  37  26.9 
3  29  2.7 
3  20  a3.6 
3  1 1  59.6 
3  3  20.6 
2  54  36.7 
2  45  48.0 
2  m  54.6 
2  27  56.4 
2  18  53.5 
2  9  45i) 


MONDAY  30. 


0 

20  53 

1 

20  55 

2 

20  57 

3 

20  59 

4 

21    2 

5 

21    4 

6 

21    6 

7 

21    8 

8 

21  11 

9 

21  13 

10 

21  15 

11 

21  17 

12 

21  19 

13 

21  22 

14 

21  24 

15 

21  26 

16 

21  28 

17 

21  31 

18 

21  33 

19 

21  a5 

20 

21  37 

21 

21  40 

22 

21  42 

23 

21  44 

24 

21  46 

17.50 

9.9933 

30.90 

9.9934 

44.31 

9.9S35 

57.72 

9.9936 

11.14 

9.9937 

24.56 

9J2937 

37.98 

9.9936 

51.41 

9.9940 

4.86 

9.9949 

18.32 

9.9944 

31.79 

9.9946 

45.27 

9.9948 

58.77 

9.«51 

12.29 

9.9954 

25.82 

9.9957 

39.37 

9.9961 

62.95 

9.9965 

6.55 

9.9968 

20.17 

9.9979 

33.82 

9.9977 

47.50 

9.9989 

1.21 

9.9987 

14.95 

9.9993 

28.73 

9.9909 

42.54 

9.9305  1 

s. 


s. 


2  0  33.7 
1  51  16.9 
1  4 1  55.5 
1  32  29.6 
1  22  59.3 
1  13  24.6 
1  3  45.4 
0  54  1.9 
0  44  14.2 
0  34  22.2 
0  24  26.0 
0  14  25.7 
0  4  21.2 
9  54  12.7 
9  44  0.2 
9  33  43.7 
9  23  23.3 
9  12  59.1 
9  2  31.0 
8  51  59.1 
8  4123.6 
8  30  44.4 
8  20  1.6 
8  9  15.2 
7  58  25.3 


n 
7.930 

7.390 

7.410 

7.499 

7.587 

7.675 

7.769 

7.850 

7a07 

6.093 

8.106 

8.193 

8.978 

8.369 

8.444 

8.596 

8.608 

8Ut91 

8.779 

8.851 

8.930 

9.009 

9.087 

9.165 


9.949 

9.318 

9.394 

9.468 

9.549 

9.616 

9.689 

9.760 

9.831 

0.909 

9.971 

10.040 

10.108 

10.175 

10.949 

10.307 

10.379 

10.436 

10.500 

10.569 

10.693 

10.683 

10.743 

10.809 

10.861 


Hoar. 


Bight  Ascension. 


T)iff.for 
1  Minate. 


Declination. 


Diftfor 
1  Minate 


TUESDAY,  MAY  1. 
21  46*  42*54      ism  k  7  58fl5!3 


10.861 


PHASES  OP  THE  MOON. 


0  New  Moon  • 
})  First  Quaiter 
O  Full  Moon  . 
(C  liast  Quarter . 


d 

h 

m 

7 

1 

36.2 

13 

20 

49.5 

21 

23 

27.3 

29 

19 

3.3 

(C  Perigee 6    21.9 

(C  Apogee 20     6.3 
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GEEENWICH  MEAN  TIME. 

LUNAR  DISTANCES, 

• 

1=^ 

Name  and  DireoUon 
of  Ol^eot. 

Noon. 

P.L. 

of 
Diff. 

lUii. 

P.L. 

of 
Diff. 

VPi. 

P.L. 

of 
Diff. 

IXh. 

P.L. 

of 

Diif. 

1 

Spica 

ADtai-es 

Vekus 

Mars 

a  Pegasi 

Sun 

W. 
W. 
E. 
E. 
E. 
E. 

87  18  20 
42  12  54 
40    3  10 
55  52  25 
62  29  52 
82    6  23 

9575 
9643 
3019 
9869 
9789 
9914 

O          1         II 

88  57  49 
43  50  51 
38  33  21 
54  19  26 
60  55    0 
80  34  22 

9556 
9691 
3004 
9859 
9771 
9895 

O          1         II 

90  37  42 
45  29  17 
37    3  13 
52  46    5 
59  19  54 
79    1  57 

9540 
9601 
9989 
9834 
9761 
9876 

O          /        // 

92  17  5J 
47    8  11 
35  32  46 
51  12  21 
57  44  35 
77  29    8 

CMcn 

9580 
9973 
9817 
9759 
9856 

2 

Spica 
Antares 
Mars 
a  Pegasi 
Sun 

W. 
W. 
E. 
E. 
E. 

100  45  38 
55  29  49 
43  18    5 
49  45  18 
69  38  51 

9433 
9478 
9731 
9719 
9760 

102  28  26 
57  11  33 
41  42    6 
48    9    4 
68    3  31 

9414 
9458 
9714 
9717 
9741 

104  11  40 
58  53  45 
40    5  45 
4(>  32  47 
66  27  46 

9396 
9438 
9698 
9717 
9799 

105  55  20 
60  36  25 
38  29    2 
44  56  30 
64  51  35 

9378; 

9419 

9689 

9719 

9709 

3 

Antares 
aAqiiilfB 
Mars 
Suif 

W. 
W. 
E. 
E. 

69  16  38 
28  47  52 
30  20  30 
56  44    7 

9394 
4913 
9615 
9606 

71    2    2 

2f)  45  56 
28  41  56 
55    5  20 

9306 
4614 
9606 
9587 

72  47  53 

30  48    9 
27    3    9 
5326    8 

9968 
4354 
9598 
9569 

74  34  10 
31  54  12 
25  24  11 
51  46  30 

9970 
4130 
9503 
9551 

4 

Antares 
a  AquiliB 

Sun 

W. 
W. 
E. 

83  31  59 
38  11  21 
43  22  11 

9168 
3360 
9465 

S5  20  45 
39  34  23 
41  40    8 

9179 
3954 
9449 

87    9  54 
40  59  28 
39  57  43 

9157 
3160 
9434 

88  59  26 
42  26  25 
38  14  57 

9143 
3074 
9490 

5 

Antares 
a  AquilflB 

Sun 

W. 
W. 
E. 

98  12  12 
50    4  21 
29  36  11 

9081 
9758 
9357 

100    3  41 
51  39  44 
27  51  34 

9070 
9711 
9346 

101  55  26 
53  16  10 
26    6  42 

9060 
9668 
9337 

103  47  26 
54  5*3  33 
24  21  36 

9051 
9699 
9396 

9 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

27  17    9 

65  16  43 

101  38  39 

9378 
9189 
9091 

29    1  15 
63  27  48 
99  47  26 

9391 
9198 
9103 

30  45    3 
61  39  18 
97  56  32 

9404 
9915 
9116 

32  28  32 
59  51  13 
96    5  58 

9417 
9933 
9130 

10 

Sun 

Pollux 

Regulus 

W. 

E. 
E. 

41     0  47 

50  58    7 
86  58  37 

9496 
9341 
9906 

42  42    6 

49  13    8 
85  10  19 

9519 
9366 
9999 

44  23    2 
47  28  45 
83  22  25 

9530 
9393 
9940 

46    3  ^i 
45  45    1 
81  34  57 

9548 
9491 
9957 

U 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

54  19  48 
37  17    6 
72  44    6 

9649 
9591 
9348 

55  57  46 
35  37  59 
70  59  16 

9669 
9633 
9366 

57  35  17 
3S  59  49 
69  14  53 

9661 
9879 
9386 

59  12  22 
32  22  41 
67  30  58 

9701 
9799 
9405 

12 

Sun 

Aldebaran 
Regulus 
Spica 

W. 
W. 
E. 
E. 

67  11    9 

21  11  23 

58  58  12 

112  38  11 

9801 
9590 
9509 
9474 

68  45  36 

22  52    9 

57  17    1 

110  56  21 

9890 
9539 
9391 
9499 

70  19  38 

24  32  38 

55  36  17 

109  14  57 

9840 
9545 
9540 
9510 

71  53  14 

26  12  49 

53  56    0 

107  33  58 

9850 
9559 
9561 
9599 

13 

Sun 

Aldefaorau 

Jupiter 

Regulus 

Spica 

W. 
W. 
W. 
E. 
E. 

79  35    1 
34  28  32 
17    7    5 
45  41  22 
99  15  22 

9955 

9637 
9764 
9659 
9618 

81    6  10 
36    6  37 
18  42  20 
44    3  47 
97  36  52 

9973 
9659 

9767 
9678 
9635 

82  36  56 
37  44  21 
20  17  31 
42  26  38 
95  58  45 

9999 

9660 
97rj 
9698 
9659 

84    7  19 

39  21  43 
21  52  34 

40  49  55 
94  21     1 

9010, 

9664 

9781 

9716 

9669 

14 

Sun 

Aldebaran 
Jupiter 
Regulus 

W. 
W. 
W. 
E. 

91  33  45 
47  23  24 
29  44  41 
32  53     1 

3096 
9759 
9837 
9831 

93    2    0 
48  58  45 
31  18  21 
31  19    0 

3111 
9774 
9849 
9849 

94  29  56 
50  .33  47 
32  51  45 

29  45  27 

3196 
9788 
9861 
9665 

95  57  32 
52    8  31 
34  24  54 
28  12  23 

3143 
9609 
9673 
9888 

XIV. 


APRIL,   1883. 


69 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

■ 

P.  L. 

P.  L. 

P.  L. 

P.  L. 

1 

Name  and  Direction 
of  Object. 

Midnight 

of 
Diff. 

XVk. 

of 
Diff. 

XVfllh. 

of 
Diff. 

XXIh. 

of 
Diff. 

Spica 

W. 

C           1        /' 

93  58  41 

3505 

O           1        tf 

95  39  47 

9487 

O            II' 

97  21   19 

9469 

O          /         /< 

9i>    3  16 

9451 

AntHres 

W. 

48  47  34 

9S59 

50  27  25 

9538 

52    7  45 

9518 

53  48  33 

9498 

Venus 

E. 

34    2    0 

9959 

&2  30  56 

9945 

30  59  34 

9931 

29  27  55 

9990 

Marb 

E. 

49  38  15 

9799 

48    3  46 

9789 

46  28  55 

9765 

44  53  41 

9748 

a  Pegasi 

E. 

5()    9    4 

9743 

54  33  21 

9735 

52  57  28 

9799 

51  21  27 

9793 

Sun 

E. 

75  55  55 

9638 

74  22  17 

9819 

72  48  14 

9799 

71  13  45 

9780 

2 

Spica 

W. 

107  39  26 

9360 

109  23  58 

9349 

111     8  56 

9394 

112  54  20 

9906 

Antares 

w. 

62  19  33 

9400 

64    3    8 

9380 

a5  47  11 

9369 

67  31  41 

9343 

Mars 

E. 

36  51  58 

9067 

35  14  lU 

9659 

a3  .%  50 

9639 

31  58  48 

9697 

aPegaai 

E. 

43  20  15 

9793 

41  44    6 

9331 

40    8    8 

9749 

38  32  24 

9756 

Sun 

E. 

63  14  57 

9689 

61  37  53 

9663 

60    0  23 

9644 

58  22128 

9695 

3 

An  tares 

W. 

76  20  54 

9953 

78    8    3 

9936 

79  55  37 

9919 

81  43  36 

99UJ 

a  AqiiiloB 

W. 

2S    3  45 

3934 

34  16  30 

3763 

a5  32  11 

3611 

36  50  33 

3479 

Mars 

E. 

23  45    6 

9590 

2-^    5  58 

9903 

20  26  54 

9603 

18  48    3 

9690 

Suif 

E. 

50    6  27 

9533 

48  25  59 

9515 

46  45    7 

9498 

45    3  51 

9481 

4 

Antares 

W. 

90  49  19 

9130 

92  39  33 

9116 

94  30    7 

9104 

96  21    0 

9099 

aAqiiiliB 

W. 

43  55    6 

9908 

45  25  21 

9999 

46  57    3 

9866 

48  30    5 

9809 

Sun 

E. 

36  31  51 

9405 

34  48  24 

9991 

33    4  37 

9379 

31  20  32 

9368 

5 

ADtares 

W. 

105  39  40 

9043 

107  32    7 

9635 

109  24  46 

9099 

111  17  a5 

9093 

a  AqiiiloB 

\V. 

56  31  48 

9504 

58  10  51 

9563 

59  50  37 

9534 

61  31     3 

9508 

Sun 

E. 

22  36  18 

9399 

20  50  51 

9317 

19    5  17 

S3I5 

17  19  39 

9315 

9 

Bun 

W. 

34  11  42 

9431 

35  54  32 

9447 

37  37    0 

9463 

39  19    5 

9479 

Pollux 

E. 

58    3  35 

9il53 

56  16  26 

9974 

54  29  48 

9995 

52  43  41 

9317 

RegiiluA 

E. 

94  15  45 

9145 

92  25  54 

9159 

90  36  25 

9174 

88  47  19 

9190 

10 

Sun 

W. 

47  43  39 

9566 

49  23  20 

9585 

51     2  35 

9604 

52  41  24 

9093 

Pollux 

E. 

44     1  57 

9451 

42  19  35 

9489 

40  37  57 

9516 

38  57    6 

9553 

Regulus 

E. 

79  47  54 

9974 

78    1  17 

9993 

76  15    7 

9311 

74  29  23 

9399 

11 

Sun 

W. 

60  49    0 

9791 

62  25  12 

9741 

64    0  57 

9761 

65  36  16 

9781 

Pollux 

E. 

30  46  40 

9785 

29  11  53 

OOdA 

•OIO 

27  38  27 

9919 

26    6  32 

3000 

Regulus 

£. 

65  47  30 

9494 

64    4  29 

9443 

62  21  56 

9409 

60  39  50 

9489 

12 

Sun 

W. 

73  26  25 

9879 

74  59  11 

9KI8 

76  31  32 

9918 

78    3  28 

9996 

Aldeboran 

W. 

27  52  40 

9574 

29  32  10 

9590 

31  11  19 

9606 

32  50    6 

9691 

Regulus 

E. 

52  16  11 

9580 

50  36  49 

9599 

48  57  53 

9619 

47  19  24 

9639 

Spica 

E. 

105  53  25 

9547 

104  13  17 

9565 

102  a)  34 

9583 

100  54  16 

9601 

13 

Sun 

W. 

85  37  19 

3098 

87    6  57 

9045 

88  36  14 

9069 

90    5  10 

3079 

Aldebaran 

W. 

40  58  44 

9700 

42  a5  24 

9715 

44  11  44 

9730 

45  47  44 

9745 

Jupiter 

W. 

23  27  27 

9790 

25    2    8 

9801 

26  36  34 

9813 

28  10  45 

9894 

Regulus 

E. 

39  13  39 

9738 

37  37  49 

9758 

36    2  26 

9778 

34  27  30 

9799 

Spica 

E. 

92  43  39 

9686 

91    6  40 

9701 

8{)30    2 

9717 

87  53  45 

9733 

14 

Sun 

W. 

97  24  50 

3157 

98  51  50 

3179 

100  18  32 

3167 

101  44  57 

3901 

Aldebaran 

W. 

53  42  56 

9816 

55  17    3 

9899 

56  50  53 

9841 

58  24  27 

9854 

Jupiter 

W. 

a*)  57  47 

9886 

37  30  24 

989a 

39    2  46 

9910 

40  34  52 

9999 

Regulus 

E. 

.26  39  49 

9U3 

.25    7  47 

9MI 

23  36  20 

9970 

22    5  30 

3009 

70 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

t 

o  S 

\ 

P.L. 

P.L. 

P.L 

p.  L. 

Name  nod  DireoUon  | 

Noon. 

of 

im. 

of 

Vlh. 

of 

IXh. 

of 

1* 

14 

of  Olitieofe. 

Dur. 

Diff. 

DIff. 

Diir. 

Spica 

£. 

O           1         It 

86  17  49 

9748 

O          /        /» 

84  42  13 

9763 

O          /         // 

83    6  57 

9n8 

O          1        ti 

81  32    0 

9799 

15 

Suif 

W. 

103  n    5 

3914 

104  36  57 

3997 

106    2  34 

3940 

107  27  56 

3S53 

Aldebaran 

W. 

59  57  45 

98m 

61  30  47 

9879 

63    3  3:) 

9890 

64  36    5 

9901 

Jupiter 

W. 

42    6  43 

9934 

43  38  19 

9945 

45    9  41 

9966 

46  40  49 

9966 

Spica 

E. 

73  41  47 

9H59 

72    8  35 

9870 

70  35  38 

9889 

69    2  56 

9694 

Au  tares 

E. 

119    0  37 

9899 

117  28  17 

9910 

115  56  11 

9991 

114  24  19 

9931 

16 

Sun 

W. 

114  31  18 

3307 

115  55  21 

3318 

117  19  12 

3397 

1 18  42  52 

3336 

Aldebaraii 

W. 

72  15  19 

9969 

73  46  32 

9961 

75  17  34 

9969 

76  48  25 

99n 

Jupiter 

W. 

54  13  15 

3016 

55  43    8 

3095 

57  12  50 

3034 

58  42  21 

3049 

Poltux 

W. 

31  26  39 

3981 

32  51  13 

9964 

34  16    7 

3950 

:»  41  17 

3938 

Spica 

E. 

61  22  56 

9945 

59  51  34 

9954 

58  20  23 

9963 

56  49  24 

9971 

ft 

Autares 

E. 

106  48    8 

•  9979 

105  17  29 

9988 

103  47    1 

9996 

102  16  43 

3004 

17 

Snif 

W. 

125  38  46 

3375 

127    1  31 

3389 

128  24    8 

3388 

129  46  37 

3396 

Aldebaran 

W. 

84  20  15 

3013 

85  50  11 

3090 

87  19  59 

3096 

88  49  40 

9031  1 

Jupiter 

W. 

66    7  35 

3078 

67  :)6  12 

3083 

69    4  42 

3090 

70  33    4 

3096 

Pollux 

W. 

42  49  59 

3S03 

44  16    5 

3198 

45  42  16 

3194 

47    8  32 

3191 

Spica 

E. 

49  16  55 

3007 

47  46  51 

3013 

46  16  55 

9090 

44  47    7 

30S6 

Antares 

E. 

94  47  35 

3038 

93  18  11 

9045 

91  48  54 

3051 

90  19  45 

3056 

18 

Aldebaran 

W. 

96  16  30 

3064 

97  45  36 

3067 

99  14  38 

3061 

100  43  35 

3064 

JCPITER 

W. 

77  53  24 

3118 

79  21  12 

3191 

80  48  56 

3194 

82  16  36 

3198 

Pollux 

W. 

54  20  32 

3183 

55  47     1 

3189 

57  13  32 

3181 

58  40    4 

3180 

Spica 

E. 

37  19  39 

3047 

a5  50  25 

3061 

34  21   16 

3055 

32  52  11 

3067 

Antares 

E. 

82  55  32 

3060 

81  26  58 

3083 

79  58  28 

3067 

78  30    3 

3091 

1 

19 

Aldebaran 

W. 

108    7  33 

3075 

109  36  13 

3077 

111    4  51 

3078 

112  33  28 

3079  ; 

Jupiter 

W. 

89  34    6 

3130 

91     1  28 

3140 

92  28  49 

3149 

93  56    8 

3143  ! 

Pollux 

W. 

65  52  59 

3175 

67  19  38 

3174 

68  46  18 

3174 

70  12  58 

3173  i 

Regulus 

W. 

28  51  17 

3159 

30  18  23 

3147 

31  45  36 

3141 

33  12  56 

3136- 

Antares 

E. 

71    8  54 

3104 

69  40  49 

3106 

68  12  47 

3108 

66  44  47 

3110 

20 

Jupiter 

W. 

101  12  31 

3144 

102  39  47 

3144 

104    7    3 

3143 

105  34  20 

3143 

Pollux 

W. 

77  26  39 

3167 

78  53  28 

3165 

80  20  19 

3163 

81  47  12 

3169 

Reuulns 

w. 

40  30  48 

3119 

41  58  35 

3116 

43  26  25 

3113 

44  54  19 

3100 

Antares 

E. 

59  25  14 

3116 

57  57  24 

3117 

56  29  35 

3118 

55    1  47 

3119 

a  AquiliB 

E. 

110    7  14 

3594 

108  47  17 

3515 

107  27  10 

3507 

106    6  54 

asoo' 

1 

31 

Jupiter 

W. 

112  50  59 

3138 

114  18  23 

3136 

115  45  49 

3133 

117  13  18 

1 

3131  i 

Pollux 

W. 

89    2    4 

3153 

90  29    9 

3159 

91  56  16 

3150 

93  23  25 

3148! 

Regulus 

W. 

52  14  44 

3095 

53  43    0 

3091 

55  11  20 

3089 

56  39  43 

3085, 

Antares 

E. 

47  43    3 

3194 

46  15  22 

3194 

44  47  42 

3195 

43  20    3 

3196  < 

aAquilflB 

E. 

99  23  44 

3470 

98    2  46 

3465 

96  41  43 

3461 

95  20  35 

3456 

22 

Pollux 

W. 

100  39  50 

3137 

102    7  15 

3135 

103  34  42 

3133 

105    2  12 

3130; 

Regulus 

W. 

64    2  44 

3068 

65  31  33 

3064 

67    027 

3060 

68  29  26 

3066 

1-' 

Antares 

E. 

36    2  21 

3139 

34  34  59 

3144 

33    7  43 

3149 

31  40  33 

3156 

a  AquilfB 

E. 

88  33  50 

3440 

87  12  19 

3438 

85  50  45 

3436 

84  29    9 

3434 

23 

Regulus 

W. 

75  55  38 

3034 

77  25    9 

3090 

78  54  45 

3095 

80  24  27 

3019 

Spica 

W. 

22    2  13 

9014 

23  32    9 

3009 

25    2  11 

3004 

26  32  19 

9999 

XVL 
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t 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

J  . 

P.L. 

P.L. 

P.L. 

P.L. 

^1 
14 

Name  uid  IHreotloii 
of  Ol^ect. 

Midnight. 

of 
Diff. 

XVh. 

of 
Diff. 

XVITP*. 

of 
Diff. 

XXlii. 

of 
Diff. 

Spica 

E. 

0           /        II 

79  57  22 

9806 

0           /        // 

78  23    2 

9890 

O          1         II 

76  49    0 

9833 

O          /         II 

75  15  15 

9646 

15 

Son 

W. 

108  53    3 

3964 

110  17  56 

3976 

111  42  36 

3987 

113    7    3 

3997 

Aldebaran 

W. 

66    8  22 

9919 

67  40  25 

9999 

69  12  16 

9939 

70  43  54 

9949 

Jupiter 

W. 

48  11  44 

9077 

49  42  26 

9987 

51  12  55 

9907 

52  4.3  M 

3007 

Spica 

E. 

67  30  29 

9905 

65  58  16 

9915 

64  26  16 

9996 

G2  54  30 

9935 

Antares 

E. 

112  52  40 

9949 

111  21  14 

9951 

109  50    0 

9961 

108  18  58 

9970 

16 

Sun 

W. 

120    6  22 

3344 

121  29  42 

3353 

122  52  52 

3361 

124  15  53 

3368 

Aldebaran 

W. 

78  19    6 

9965 

79  49  37 

9903 

81  19  58 

3000 

82  50  11 

3007 

Jupiter 

W. 

60  11  42 

3049 

61  40  54 

3057 

63    9  56 

3064 

64  38  50 

3071 

Pollux 

W. 

37    6  41 

3998 

38  32  17 

3919 

39  58    3 

3919 

41  23  58 

3907 

Spica 

E. 

55  18  35 

9979 

53  47  56 

9967 

52  17  27 

9904 

50  47    7 

3001 

Aiitares 

E. 

100  46  35 

3019 

99  16  37 

3019 

97  46  48 

3096 

96  17    7 

3033 

17 

Sun 

W. 

131    8  59 

3400 

132  31  15 

3406 

i:)3  53  25 

3410 

135  15  30 

3415 

Aldebaran 

W. 

90  19  14 

3037 

91  48  41 

3041 

93  18    3 

3046 

94  47  19 

3050 

Jupiter 

W. 

72    1  20 

3100 

73  29  29 

3106 

74  57  33 

3109 

76  25  31 

3114 

Pollux 

W. 

48  34  52 

3189 

50     1  14 

3188 

51  27  38 

3186 

52  54    4 

3184 

Spica 

E. 

43  17  26 

3031 

41  47  51 

3035 

40  18  22 

3039 

38  48  58 

3043 

Antarea 

E. 

88  50  42 

3069 

87  21  46 

3067 

85  52  56 

3071 

84  24  11 

3076 

18 

Aldebaran 

W. 

102  12  29 

3066 

103  41  20 

3069 

105  10    7 

3079 

106  38  51 

3074 

Jupiter 

W. 

a3  44  12 

3130 

85  11  45 

3133 

86  39  15 

3135 

88    6  42 

3138 

Pollux 

W. 

60    6  37 

3179 

61  .33  11 

3178 

62  59  46 

3177 

64  26  22 

3177 

Spica 

E. 

31  23    9 

3060 

29  54  11 

3063 

28  25  16 

3065 

26  56  24 

3067 

Antarea 

E. 

77     1  42 

3004 

75  33  25 

3096 

74    5  11 

3100 

72  37    1 

3109 

19 

Aldebaran 

W. 

114    2    3 

3080 

115  ;)0  37 

3080 

116  59  11 

3081 

118  27  44 

3081 

Jupiter 

W. 

95  23  26 

3143 

96  50  43 

3144 

98  17  59 

3144 

99  45  15 

3144 

Pollux 

W. 

71  39  39 

3179 

73    6  22 

3171 

74  33    6 

3169 

75  59  52 

3168 

Regulua 

W. 

34  40  22 

3133 

36    7  52 

3199 

37  35  26 

3195 

39    3    5 

.')199 

Antares 

E. 

65  16  49 

3111 

63  48  53 

3119 

62  20  58 

3114 

60  53    5 

3115 

20 

Jupiter 

W. 

107    1  37 

3143 

106  28  55 

3141 

J09  56  15 

3140 

111  23  36 

3138 

Pollux 

W. 

83  14    6 

3161 

84  41     2 

3159 

86    8    0 

3157 

87  35    1 

3155 

Kegulua 

W. 

46  22  17 

3107 

47  50  18 

3104 

49  18  23 

3100 

50  46  32 

3098 

Antares 

E. 

53  34    0 

3119 

52    6  14 

3190 

50  38  29 

3191 

49  10  45 

3193 

a  Aquike 

E. 

104  46  30 

3494 

108  25  59 

OAMft 
dVOO 

102    5  21 

3481 

100  44  36 

3475 

21 

Jupiter 

W. 

118  40  50 

3199 

120    8  24 

3198 

121  36    0 

3195 

123    3  39 

3193 

Pollux 

W. 

94  50  37 

3146 

96  17  51 

3143 

97  45    8 

3141 

99  12  28 

3139 

Regulus 

W. 

58    8  11 

3089 

59  36  43 

3078 

61     5  19 

3075 

62  33  59 

3071 

Antares 

E. 

41  52  25 

3198 

40  24  49 

3130 

38  57  16 

3133 

37  29  47 

3136 

aAquilse 

E. 

93  59  22 

3459 

92  38    4 

3449 

91  l^  43 

3446 

89  55  18 

3443 

22 

Pollux 

W. 

106  29  45 

3198 

107  57  20 

3196 

109  24  58 

3194 

110  52  39 

3199 

Regulus 

W. 

09  58  30 

3051 

71  27  39 

3047 

72  56  53 

3043 

74  26  13 

3038 

Antares 

E. 

30  13  31 

3163 

28  46  38 

3179 

27  19  56 

3184 

25  53  28 

3199 

a  Aquilte 

E. 

83    7  31 

3433 

81  45  52 

3439 

80  24  12 

3439 

79    2  32 

3431 

23 

Rej^lus 
Spica 

W. 

81  54  16 

• 

3014 

83  24  11 

3000 

84  54  12 

3004 

66  24  20 

9999 

W. 

28    233 

QQOA 

29  32  59 

9969 

31    3  19 

9984 

32  33  52 

9978 

72 
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GREENWICH  MEAN  TIME. 


LUNAB  DISTAKCES. 


s 


I" 


33 
24 


25 


26 


27 


28 


29 


30 


Xame  and  Direction 
of  Object. 


a  AquiltB  £  . 

Kegulus  W. 

Spica  W. 

aAquiloB  E . 

Fomalhaut  £ . 

Vemus  K . 

Regiilus  W. 

Spica  W. 

a  AquilflB  £  . 

Fomalhaut  £ . 

a  Pegnsi  £  . 

Veaus  £ . 

Mars  £ . 

Spica  W. 

a  AquilfB  £  . 

Fomalhaut  £ . 

a  Pegasi  £  • 

Venus  £ . 

Mars  £ . 

Sun  £  . 

Spica  W. 

Ajitarea  W. 

Fomalhaut  £ . 

a  Pegasi '  £  . 

Venus  £ . 

Mars  E  . 

Sun  £. 

Spica  W. 

ADtnres  W. 

Fomalhaut  £ . 

a  Pegasi  E  . 

Venus  £ . 

Mars  £ . 

Sun  E. 

Spica  W. 

Antares  W. 

Fomalhaut  £  . 

a  Pegnsi  £  . 

Venus  £ . 

Mars  £ . 

Sun  E. 

Antares  W. 

a  Pegasi  £  . 

Venus  £ . 

Mars  £ . 

Sun  £. 


Noon. 


ti 


77  40  51 

87  54  34 
34    4  32 

m  46  m 

96  9  58 
119  51  35 

100  0  55 
46  14  16 
56    3    7 

85  14  35 

101  59  7 
108  56  8 
115  22  27 

58  33  25 
45  36    7 

74  13  26 
90    6  45 

97  50  52 
103  5]  53 
135  14  13 

71  4  17 
26  23  16 
63  11  41 

78  3    3 

86  33  43 
92    9  16 

123  41  28 

83  49  35 
38  48  26 

52  18  39 
65  48  11 

75  2  11 
80  12    4 

111  54  14 

96  52  13 
51  39  31 
41  54  43 

53  23  37 

63  13  35 
67  57  34 
99  49  36 

64  54  9 
40  55  49 
51  5  33 
55  23  12 

87  24  46 


p.  L. 

of 
Diff. 


3439 

9093 
9973 
3456 
3443 
3443 

9943 
9993 
3538 
3393 
3087 
3394 
3999 

9HM) 
3743 
3371 
3017 
3319 
3158 
.3913 

9784 
9949 
3394 
9950 
3898 
3069 
3199 

9693 
9779 
3511 
9887 
3198 
9971 
3031 

9587 
9638 
3859 
9843 
3015 
9861 
9917 

9610 
9879 


9739 
9799 


IQh. 


O     I        It 

76  19  11 


89  24  55 
a5  35  19 

65  27  23 
94  48  30 

118  30  7 

101  32  19 
47  46  6 
54  43  23 

63  52  10 
100  30  41 
107  33  33 
113  56  44 

60  6  35 
44  20  5 
72  50  37 
88  36  54 
96  26  55 

102  24  46 
133  48  19 

72  39  6 
27  54  42 

61  49  18 
76  31  48 
85  8  7 

90  40  28 
122  13  54 

85  26  24 
40  23  30 

50  58  27 

64  15  35 

73  34  36 
78  41  15 

110  24  40 

98  31  25 
53  17  34 
40  40  42 

51  50  5 
61  43  41 

66  24  25 
98  17  39 

66  35  8 
39  22  54 
49  33  5 
53  47  24 

85  50    8 


P.L. 

of 

Diff. 


3433 

9987 
9968 
3469 
3435 
3437 

9987 
9915 
a'i53 
3388 
3078 
3376 
3913 

9859 
3785 
3371 
3009 
3303 
3149 
3903 

9773 
9915 
3409 
9949 
3916 
3057 
3119 

9680 
9754 
3536 
9879 
3114 
9958 
3017 

9574 
9093 
3934 
9841 
3000 
9846 
9909 

9494 
9887 
9877 
9794 
9775 


VPi. 


74  57  32 


90  55  24 
37  6  12 
64  6  17 
93  26  53 
117  8  32 

103  3  51 

49  18  5 

53  23  57 
82  29  40 
99  2  5 

106  10  49 
112  30  50 

61  39  56 
43  4  47 

71  27  48 
87  6  53 

95  2  47 
100  57  27 
132  22  14 

74  14  9 
29  26  42 
60  27  4 

75  0  22 
a3  42  17 
89  11  26 

120  46  7 

87  3  30 
41  58  58 

49  38  43 

62  42  49 

72  6  44 
77  10  10 

108  54  49 

100  10  56 

54  55  58 
39  27  57 

50  16  31 
60  13  28 
64  50  57 

96  45  23 

68  16  30 
37  50  19 
48  0  17 
52  11  16 
84  15  8 


P.L. 

of 

Diff. 


3435 
9981 


3470 
3498 
3430 

9930 

9906 
3579 
3385 
3069 
33C7 
3904 

9649 
3839 

3371 
3001 
3994 
3133 
3194 

9763 
9891 
3419 
9934 
3W4 
3046 
3107 


9738 
3566 
9873 
3101 
9945 
3004 

9559 
9607 
4099 
9040 
9985 
9831 
3887 

9477 
9907 


9708 
9759 


DP*. 


73  35  55 

92  26  0 
38  37  13 

62  45  19 

92  5  8 
115  46  49 

104  ;)5  32 
50  50  14 
52  4  52 
81  7  6 
97  33  18 
104  47  55 
111  4  46 

63  13  29 
41  50  18 
70  4  59 
85  36  41 

93  38  28 
{)9  29  57 

130  55  58 

75  49  26 
30  59  12 


59 
73 
82  16 


5  1 

28  46 


13 

87  42  10 
18  6 


119 


88  40  53 
43  34  48 
48  19  32 
61  9  55 
70  38  36 
75  38  48 
107  24  41 

101  50  47 
56  34  44 
38  16  39 
48  42  55 
58  42  57 
63  17  9 
95  12  47 

69  58  15 
36  18  9 
46  27  10 
50  34  47 
82  39  46 


P.L. 

of 

Diff. 


3437 

9976 
9956 

3477 
3491 
3493 


9901 
3593 
3381 
3061 
3358 
3196 

9834 
3886  j 
3373  I 


3ir9 
3183 

9759 


3493 
9995 
3193 
3034 
3095 

CMWK 

wOao 
9790 
3600 


3087 
9031 
9990 

9645 

9590 
4191 
9841 
9970 
9815 
9879 


9981 
9847 


9749 


S 


xvm. 
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GREENWICH  MEAN  TIME. 

- 

LUNAR  DISTANCES. 

1- 

P.L. 

P.L. 

P.L. 

P.L. 

1  ®  o 

Njudo  EDd  1>irectloii 

Midnight, 

of 

XVk. 

of 

xvmi*. 

of 

XXlb. 

of 

23 

of  Object. 

Diff. 

Biff. 

PIff. 

Diff. 

a  Aquilffi 

E. 

O          f         // 

72  14  20 

3439 

0         /        «/ 

70  52  48 

3449 

O          /        /' 

69  31  19 

3446 

O           /         f 

68    9  55 

3451 

24 

Regius 
Spica 

W. 

93  56  43 

9960 

95  27  34 

9963 

96  .58  33 

9957 

98  29  40 

9950 

W. 

40    8  21 

9950 

41  39  37 

9943 

43  11    2 

9936 

44  42  a5 

9930 

a  Aquilie 

E. 

Gl  24  29 

3486 

60    3  49 

3497 

58  43  21 

3500 

57  23    7 

3599 

Fomalhaut 

£. 

90  43  15 

341ft 

89  21  15 

3408 

87  59    8 

3409 

86  36  .54 

3398 

Venus 

E. 

114  24  58 

3415 

113    2  59 

3407 

111  40  51 

340O 

110  18  34 

3399 

25 

Reguliis 

W. 

106    7  2:3 

9915 

107  39  23 

9906 

109  11  32 

9900 

110  43  51 

9699 

Spica 

W. 

52  22  32 

9693 

53  55    0 

9885 

55  27  38 

9877 

57    0  26 

9869 

a  Aquilffi 

E. 

50  46  10 

3617 

49  27  54 

3643 

48  10    6 

3679 

46  52  49 

3705 

Fomalhaut 

E. 

79  44  28 

3378 

78  21  46 

3375 

76  59    1 

3373 

75  36  14 

3379 

a  Pegasi 

E. 

96    4  21 

3069 

94  35  13 

3043 

93    5  54 

3035 

91  36  25 

3096 

Verus 

E. 

103  24  51 

3350 

102    1  37 

3341 

100  38  13 

3331 

99  14  38 

3399 

IMars 

E. 

109  38  32 

3188 

108  12    8 

3179 

106  45  34 

3170 

105  18  49 

3161 

26 

Spica 

W. 

64  47  13 

9494 

66  21  10 

9814 

67  55  19 

9804 

69  29  41 

9794 

a  Aquilffi 

E. 

40  36  44 

3946 

39  24  11 

4015 

38  12  46 

4099 

37    2  37 

4189 

Fomalhaut 

E. 

68  42  12 

3376 

67  19  28 

3379 

65  56  47 

3383 

64  34  11 

3388 

a  Pegasi 

E. 

84    6  19 

82  35  46 

9975 

81    5    2 

9967 

80  34    8 

9958 

Vewus 

E. 

92  13  56 

3979 

90  49  12 

396! 

89  24  15 

3951 

87  59    6 

3939 

Mars 

E. 

98    2  14 

3119 

m  34  19 

3101 

95    6  11 

3091 

93  37  50 

3080 

1 

Sun 

£. 

129  29  29 

3173 

128    2  48 

3169- 

126  35  54 

3159 

125    8  48 

3141 

27 

Spica 

W. 

77  24  57 

9741 

79    0  43 

9799 

80  36  45 

9717 

82  13    2 

9705 

Aiitares 

W. 

32  32  11 

9848 

34    5  37 

98^ 

35  39  28 

9808 

37  13  45 

9790 

Fomnlhaut 

E. 

57  43  11 

3436 

56  21  35 

3451 

55    0  16 

3468 

53  39  16 

3488 

a  Pegasi 

E. 

71  56  59 

9917 

70  25    2 

9909 

68  52  55 

9901 

67  20  38 

9894 

Venus 

E. 

80  49  55 

3180 

79  23  22 

3167 

77  56  34 

3154 

76  29  30 

3149 

Mars 

E. 

86  12  39 

3089 

84  42  53 

3009 

83  12  52 

9997 

84  42  36 

9985 

Sun 

E. 

117  49  50 

3089 

116  21  19 

3070 

114  52  33 

3058 

113  23  32 

3044 

28 

Spica 

W. 

90  18  33 

9649 

91  56  31 

9699 

93  34  46 

9615 

95  13  20 

9601 

1 
1 

Antores 

W. 

45  11     1 

9704 

46  47  36 

9688 

48  24  32 

9679 

50    1  50 

9654 

Fomalhaut 

E. 

47    0  58 

3639 

45  43    6 

3684 

44  26    2 

3735 

43    9  52 

3703 

a  Pegasi 

E. 

59  36  53 

986d 

58    3  43 

9855 

56  30  27 

9861 

54  57    5 

9846 

Venus 

E. 

69  10  11 

3073 

67  41  29 

3050 

66  12  29 

3044 

64  43  11 

3030 

Mars 

E. 

74    7    9 

9917 

72  35  12 

9904 

71    2  58 

9889 

69  30  25 

9875 

Sun 

E. 

105  54  16 

9977 

104  23  34 

9961 

102  52  33 

9947 

101  21  14 

9939 

29 

Spica 

W. 

103  30  57 

9531 

105  11  27 

9516 

106  52  18 

9501 

108  33  30 

9487 

Aiitares 

W. 

58  13  53 

9574 

59  53  24 

9558 

61  33  17 

9549 

63  13  32 

9596 

Fomalhaut 

E. 

37    6  58 

4936 

35  59    6 

4369 

34  53  17 

4594 

33  49  46 

4703 

a  Pegai<i 

E. 

47    9  20 

9849 

45  35  47 

9646 

44    2  19 

9859 

42  28  59 

9860 

Venus 

E. 

57  12    7 

9956 

55  40  58 

9939 

54    9  29 

9994 

52  37  41 

9909 

Mars 

E. 

61  43     1 

9801 

60    8  34 

9785 

58  33  47 

9770 

56  58  40 

9754 

Sun 

E. 

93  39  52 

9855 

92    6  36 

9840 

90  33    0 

9894 

88  59    3 

9808 

do 

An  tares 

W. 

71  40  22 

9445 

73  22  .52 

9430 

75    5  44 

9414 

76  48  .59 

9398 

a  Pegasi 

E. 

34  46  29 

9961 

33  15  27 

9999 

31  45  13 

3047 

30  15  58 

3105 

Venus 

E. 

44  53  43 

1'839 

43  19  56 

9817 

41  45  ISO 

9809 

40  11  25 

9788 

BIars 

E. 

48  57  58 

9677 

47  20  48 

9669 

45  43  17 

9647 

44    5  26 

9639 

1 

Sun 

E. 

81    4    2 

9795 

79  27  56 

9710 

77  51  29 

9694 

76  14  4\ 

9677 

74 


MAY,   1883. 


I. 


AT  GREENWICH  APPARENT  NOON, 


Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

StXN. 

Mon. 
Tues. 

Wed. 
Tliur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Sun. 

Mon. 
Tues. 
Wed. 
Thur. 

Frid. 


.a 

s 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Appftreot 
Right  AtoenilOD. 


h      m      s 

2  33  16.66 
2  37  5.92 
2  40  55.74 

2  44  46.12 
2  48  37.07 
2  52  28.59 

2  56  20.68 

3  0  13.34 
3  4  6.56 

3  8  0.35 
3  11  54.70 
3  15  49.61 

3  19  45.08 
3  23  41.11 
3  27  37.69 

3  31  34.83 
3  35  32.52 
3  39  30.75 

3  43  29.53 
3  47  28.85 
3  51  28.71 

3  55  29.10 

3  59  30.04 

4  3  31.51 

4  7  33.50 
4  11  36.00 
4  15  39.01 

4  19  42.52 
4  23  46.51 
4  27  50.96 
4  31  55.87 


Diff.  for 
1  Hoiir. 


9.541 
9.564 
9.587 

9.611 
9.634 
9.656 

9.682 
9.706 
9.729 

9.75.3 
9.776 
9.800 

9.823 
9.846 
9.869 

9.892 
9.915 
9.938 

9.961 

9.983 

10.005 

10.028 
10.050 
10.072 

10.094 
10.115 
10.136 

10.156 
10.176 
10.195 
10.214 


Apparent 
Declination. 


N.15  3  21.5 
15  21  24.0 
15  39  11.4 

15  56  43.5 

16  13  59.7 
16  30  59.8 

16  47  43.5 

17  4  10.3 
17  20  20.1 

17  36  12.6 

17  51  47.3 

18  7    4.1 

18  22  2.6 
18  36  42.6 
18  51     3.8 


19 
19 
19 


5    6.0 

18  48.7 
32  11.8 


19  45  15.0 

19  57  58.1 

20  10  20.8 

20  22  22.7 
20  34  3.8 
20  45  23.8 

20  56  22.5 

21  6  59.5 
21  17  14.8 

21  27    8.0 

21  36  39.1 

21  45  47.7 

21  54  33.7 


4  36     1.231  10.232  ll^N.22    2  56.9 


DIff  for 
IHoor. 


+  45.42 

44.80 
44.16 

+  43.50 
42.84 
42.16 

+  41.47 
40.76 
40.05 

+  39.32 
38.57 
37.81 

+  37.05 
36.27 

35.48 

+  34.68 
33.88 
33.05 

+  32.21 
31.36 
30.51 

+  29.65 
28.77 

27.88 

+  26.98 
26.09 
25.17 

+  24.25 
23.32 
22.38 
21.44 

+  20.48 


Semi- 
dijuneter. 


5  54.26 

5  54.02 

5  53.78 

5  53.55 

5  53.32 

5  53.10 

5  52.88 

5  52.65 

5  52.44 

5  52.23 

5  52.02 

5  51.82 

5  51.62 

5  51.43 

5  51.23 

5  51.04 

5  50.85 

5  50.67 

5  50.49 

5  50.31 

5  50.13 

5  49.95 

5  49.78 

5  49.61 

5  49.44 

5  49.27 

5  49.11 

5  48.95 

5  48.80 

5  48.65 

5  48.50 


15  48.36 


Sido^eal 
Time  of 

Semi- 
diameter 
Putning 
Meridian 


66.05 
66.13 
66.21 

66.29 
66.37 
66.45 

66.53 
66.61 
66.69 

66.77 
66.85 
66.94 

67.02 
67.10 

67.18 

67.27 
67.35 
67.43 

67.51 
67.59 
67.68 

67.75 
67.83 
67.90 

67.97 
68.04 
68.11 

68.17 
68.23 
68.29 
68.35 

68.41 


Eqostioii  of 

Time, 

to  be 
Subtreoted 

ttom 
Appttrent 

Time. 


m       8 

3  0.26 
3  7.54 
3  14.26 

3  20.42 
3  26.01 
3  31.03 

3  35.49 
3  39.38 
3  42.70 

3  45.45 
3  47.64 
3  49.29 

3  50.38 
3  50.91 
3  50.88 

3  50.29 
3  49.16 
3  47.48 

3  45.26 
3  42.51 
3  39.21 

3  35.38 
3  31.01 
3  26.11 

3  20.69 
3  14.76 
3    8.33 

3  1.40 
2  53.99 
2  46.11 
2  37.77 

2  28.99 


Diltfor 
IHoor. 


s 
0.315  I 

0.292 

0.269 

0.245 
0.222 
0.196 

0.175 
0.151 
0.128 

0.104 
0.081 
0.057 

0.034 
0.011 
0.012 

0.035 
0.058 
0.081 

0.104 
0.126 
0.148 

0.170 
0.192 
0.214 

0.237 
0.258 
0.278 

0.298 
0.316 
0.337 
0.356 

0.374 


NanL->The  mean  time  of  semidiAmeter  pnasing  may  be  found  by  snbtraoting  0*.l8  ttom  tbe  sidereal  time. 

The  sign  -f-  prefixed  to  the  hourly  clmnge  of  declination  indicates  that  north  declinations  are  increasing. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

1 

5 

Sidereal 

\0 

« 

Equation  of 
Time, 

Time, 
or 

o 

1 

5 

1 

▲pparent 
Right  A.sceDaion. 

Diff.  for 
1  Honr. 

Apparent 
Deoliimtlou. 

Dlft  for 
1  Honr. 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
1  Honr. 

Right  Aaceiiiiion 

of 

Mean  8an. 

Tues. 

1 

h     m       8 

2  33  17.14 

8 

9.542 

N.  15    3  23.8 

+  45.42 

m       8 

3    0.28 

8 

0.315 

h     m       8 

2  36  17.43 

Wed. 

2 

2  37     6.42 

9.565 

15  21  26.4 

44.80 

3    7.56 

0.292 

2  40  13.98 

Thur. 

3 

2  40  56i26 

9.588 

15  39  13.9 

44.16 

3  14.28 

0.269 

2  44  10.54 

1  Frid. 

4 

2  44  46.66 

9.612 

15  56  46.0 

+  43.50 

3  20.43 

0.245 

2  48    7.09 

Sat. 

5 

2  48  37.63 

9.635 

16  14    2.2 

42.84 

3  26.02 

0.222 

2  52     3.65 

Sun. 

6 

2  52  29.16 

9.659 

16  31     2.3 

42.16 

3  31.04 

0.198 

2  56    0.20 

Mon. 

7 

2  56  21.26 

9.682 

16  47  46.0 

+  41.47 

3  35.50 

0.175 

2  59  56.76 

Tues. 

8 

3    0  13.93 

9.706 

17    4  12.8 

40.76 

3  39.39 

0.151 

3    3  53.31 

Wed. 

9 

3    4    7.16 

9.729 

17  20  22.6 

40.05 

3  42.71 

0.128 

3    7  49.87 

Thur. 

10 

3    8    0.96 

9.753 

17  36  15.1 

+  39.32 

3  45.46 

0.104 

3  11  46.42 

Frid. 

11 

3  11  55.32 

9.776 

17  51  49.8 

38.57 

3  47.65 

0.081 

3  15  42.98 

Sat. 

12 

3  15  50.24 

9.800 

18    7     6.5 

37.81 

3  49.29 

0.057 

3  19  39.53 

Sun. 

13 

3  19  45.71 

9.823 

18  22     5.0 

+  37.05 

3  50.38 

0.034 

3  23  36.09 

Mod. 

14 

3  23  41.74 

9.846 

18  36  44.9 

36.27 

3  50.91 

0.011 

3  27  32.64 

Tues. 

15 

3  27  38.32 

9  869 

18  51     6.1 

35.48 

3  50.88 

0.012 

3  31  29.20 

iWed. 

16 

3  31  35.46 

9.8!)2 

19     5    8.2 

+  34.68 

3  50.29 

0.035 

3  35  25.75 

Thur. 

17 

3  35  33.15 

9.915 

19  18  50.9 

33.88 

3  49.16 

0.058 

3  39  22.31 

Frid. 

18 

3  39  31.38 

9.938 

19  32  13.9 

33  05 

3  47.48 

0.081 

3  43  18.86 

Sat. 

19 

3  43  30.15 

9.961 

19  45  17.0 

+  32.21 

3  45.26 

0.104 

3  47  15.42 

Sun. 

20 

3  47  29.47 

9.983 

19  58    0.0 

3136 

3  42.50 

0.126 

3  51   11.&7 

Mod. 

21 

3  51  29.32 

10.005 

20  10  22.6 

30.52 

3  39.20 

0.148 

3  55     8.52 

Tues. 

22 

3  55  29.70 

10.027 

20  22  24.5 

+  29.65 

3  35.37 

0.170 

3  59     5.07 

Wed. 

23 

3  59  30.63 

10.049 

20  34     5.5 

28.77 

3  31.00 

0.192 

4     3     1.63 

Thur. 

24 

4    3  32.09 

10.071 

20  45  25.4 

27.88 

3  26.10 

0.214 

4    6  58.19 

Frid. 

25 

4    7  34.06 

10.094 

20  56  24.0 

+  26.98 

3  20.68 

0.237 

4  10  54.75 

Sat. 

26 

4  11  36.55 

10.115 

21     7    0.9 

26.09 

3  14.75 

0.258 

4  14  51.30 

Sun. 

27 

4  15  39.54 

10.135 

21  17  16.0 

25.17 

3     8.32 

0.278 

4  18  47.86 

Mod. 

28 

4  19  43.03 

10.155 

21  27    9.2 

+  24.25 

3     1.39 

0.298 

4  22  44.42 

Tues. 

29 

4  23  47.00 

10.175 

21  36  40.2 

23.32 

2  53.98 

0.318 

4  26  40.98 

Wed. 

30 

4  27  51.43 

10.194 

21  45  48.7 

22.38 

2  46.10 

0.337 

4  30  37.53 

Thur. 

1 

31 

4  31  56.32 

10.213 

21  54  34.6 

21.44 

2  37.76 

0.35() 

4  34  34.09 

i  Frid. 

32 

4  36     1.66 

10.231 

N.22    2  57.7 

+  20.48 

2  28.98 

0.374 

4  38  30.64 

Note.- 

-The 

Thei 

areii 

lemidfameter  for  mc 
rign  -i-  prrflxed  to  tl 
Qcreasing. 

Annoonn 
M  hourly  < 

lay  be  aaeumed  the  Mine  m  the 
change  of  declination  indicatea 

t  for  apparent  n< 
\  that  north  doci 

[>on. 
Inationa 

Diff.for  1  Hour, 
-|.9«.8565. 
(Table  UI.) 
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Ill, 


AT  GREENWICH  MEAN  NOON. 

1 
1 

m 

THE  »UN'8 

% 

« 

1 

i 

1 

o 

t 

Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 

Difr.  for 
1  Hoar. 

HeanTime 

of 

Sidereal  Noon. 

TRUE  L0N6ITITDE. 

Difll  for 
IHonr. 

LATITUDE. 

* 

X 

V 

1 
2 
3 

121 
122 
123 

0           /            II 

40  45     5.8 

41  43  16.6 

42  41  25.9 

44  38'.7 
42  49.4 
40  58.6 

145.43 
145.4*2 
145.36 

+  0!!72 
0.66 
0.56 

0.0035077 
0.0036173 
0.0037255 

+  45.9 
45.3 
44.7 

h      m       M 

21  20  12.27 
21  16  16.36 
21  12  20.45 

4 

5 
6 

124 
125 
126 

43  39  33.8 

44  37  40.2 

45  35  45.0 

39    6.4 
37  12.6 
35  17.3 

145.30 
145.24 
145.17 

+  0.46 
0.33 
0.20 

0.0038321 
0.0039370 
0.0040402 

+  44.1 
43.4 
42.6 

21     8  24.54 
21     4  28.63 
21     0  32.72 

7 
8 
9 

127 
128 
129 

46  33  48.1 

47  31  49.6 

48  29  49.4 

33  20.3 
31  21.7 
29  21.3 

145.10 
145.03 
144.96 

+  0.06 

-0.07 

0.18 

0.0041415 
0.0042410 
0.0043386 

+  41.9 
41.1 
40.4 

20  56  36.81 
20  52  40.90 
20  48  44.99 

10 
11 
12 

130 
131 
132 

49  27  47.5 

50  25  43.8 

51  23  38.5 

27  19.2 
25  15.4 
23  10.0 

144.88 
144.81 
144.74 

-0.29 
0.36 
0.41 

0.0044344 
0.0045284 
0.0046207 

+  39.6 
38.9 
38.2 

20  44  49.08 
20  40  53.18 
20  36  57.27 

13 
14 
15 

133 
134 
135 

52  21  31.4 

53  19  22.5 

54  17  11.8 

21     2.8 
18  53.8 
16  42.9 

144  67 
144.59 
144.52 

-0.44 
0.42 
0.37 

0.0047114 
0.0048006 
0.0048884 

+  37.5 
369 
36.2 

20  33     1.36 
20  29     5.45 
20  25    9.54 

16 
17 
18 

136 
137 
138 

55  14  59.4 

56  12  45.3 

57  10  29.7 

14  30.4 
12  16.2 
10    0.5 

144.45 
144.38 
144.33 

-0.30 

0.19 

-0.09 

0.0049750 
0.0050603 
0.0051445 

+  35.8 
35.3 
34.9 

20  21   13.63 
20  17  17.72 
20  13  21  81 

19 
20 
21 

139 
140 
141 

58  8  12.6 

59  5  54.0 

60  3  34.0 

7  43.2 
5  24.4 
3    4.2 

144.25 
144.19 
144.13 

+  0.04 
0.17 
0.31 

0  0052277 
0.0053099 
0.0053911 

+  34.4 
34.0 
33.6 

20    9  25.91 
20    5  30.00 
20     1  34.09 

22 
23 
24 

142 
143 
144 

61     1  12.6 

61  58  50.0 

62  56  26.3 

0  42.7 
58  20.0 
55  56.1 

144.08 
144.03 
143.99 

+  0.42 
0.52 
0.61 

0.0054713 
0.0055505 
0.0056286 

+  33.2 
32.8 
32.3 

19  57  38.18 
19  53  42.27 
19  49  46.36 

25 
26 
27 

145 
146 
147 

63  54     1.6 

64  51  35.9 

65  49     9.3 

53  31.2 
51     5.4 
48  38.7 

143.95 
143.91 
143.87 

+  0.66 
0.68 
0.68 

0.0057056 
0.0057814 
0.0058559 

+  31.8 
31.3 
30.7 

19  45  50.45 
19  41  54.54 
19  37  58.63 

28 
29 
30 
31 

148 
149 
150 
151 

66  46  41.8 

67  44  13.5 

68  41  44.4 

69  39  14.5 

46  11.0 
43  42.5 
41   13.2 
38  43.2 

143.84 
143.80 
143.77 
143.74 

+  0.64 
0.58 
0.51 
0.39 

0.0059288 
0.0060001 
0.0060696 
0.0061372 

+  30.0 
29.3 
28.6 
27.7 

19  34     2.72 
19  30     6.81 
19  26  10.90 
19  22  14.99 

32 

152 

70  36  43.8 

36  12.4 

143.71  ' 

+  0.27 

0.0062027 

+  26.8 

19  18  19.07 

Not 

m.— ThG 
the 

numbora  in  oolamn  A  correspond  to  the  trc 
mean  eqainox  of  January  (H.O. 

le  eqainox  of  the  date,  in  cola 

mn  A'  to 

DifL  for  1  Hour, 
—  9«.8296. 
(Table  n.) 
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GREENWICH  MEAN  TIME. 

• 

a 

THE 

MOON'S 

o 
• 

SBMIDIAMSTSR. 

HOBIZONTAL  PABALLA2 

m 

UPPER  TRANSIT. 

AGE. 

Koon. 

Midnight. 

Noon. 

Diff.  for 
IHoi)^. 

Midnight. 

l>iff.  for 
1  Honr. 

MoridiMi  of 
Greenwich. 

Diff.  for 
IHoor. 

Noon. 

1 

2 
3 

16     3!8 
16  16.4 
16  27.5 

16  ld!2 
16  22.3 
16  32.0 

58'  50.4 

59  B6.9 

60  17.6 

+  2.00 
].b5 
1.50 

59  14.1 

59  58.3 

60  34.2 

+ r.94 

1.70 
1.25 

h      m 

19  51.7 

20  44.1 

21  38.0 

m 
2.17 

2.21 

2.29 

d 

23.9 
24.9 
25.9 

4 
5 
6 

16  35.7 
16  39.8 
16  39.0 

16  38.3 
16  40.0 
16  36.7 

60  47.5 

61  2.5 
60  59.7 

+  0.95 
+  0,87 
-0.50 

60  57.1 

61  3.4 
60  51.4 

+  0.62 

-0.12 

0.87 

22  34.0 

23  32.1 

6 

2.38 
2.47 

26.9 
27.9 
28.9 

7 
8 
9 

16  33.3 
16  23.3 
16  10.0 

16  28.8 
16  17,0 
16    2.7 

60  38.8 
60     1.9 
59  13.4 

-1.22 
1.81 
2.18 

60  22.1 

59  38.8 
58  46.4 

-1.54 
2.02 
2.30 

0  32.0 

1  32.4 

2  31.9 

2.52 
2.51 
2.43 

0.6 
1.6 
2.6 

10 
11 
12 

15  55.1 
15  39.8 
15  25.3 

15  47.4 
15  32.4 

15  18.7 

• 

58  18.5 
57  22.8 
56  29.2 

-2,36 
2.30 
2.09 

57  50.2 
56  55.1 
56    4.9 

-  2..35 
2.21 
1.95 

3  28.8 

4  22.4 

5  12.4 

2.29 
2.15 
2.02 

3.6 
4.6 
5.6 

13 
1  14 

i  15 

1 

15  12.6 
15    2.2 
14  54.3 

15    7.1 
14  57.9 
14  51.3 

55  42.5 
55     4.1 
54  35.2 

-1.78 
1.41 
1.00 

55  22.2 
54  48.4 
54  24,3 

-1.60 
1.21 
0.80 

5  59.3 

6  43.8 

7  26.6 

1.90 
1.81 
1.76 

6.6 
7.6 

8.6 

16 
17 

18 

14  49.0 
14  46.3 
14  45.9 

14  47.4 
14  45.8 
14  46.4 

54  15.9 
54     5.8 
54    4.2 

-0.60 
-0.24 
+  0.09 

54     9.9 
54    4.0 
54     6.2 

-0.42 
-0.07 
+  0.24 

8    8.6 

8  50.7 

9  33.5 

1.75 
1.76 
1.81 

9.6 
10.6 
11.6 

19 
20 
21 

14  47.4 
14  50.7 
14  55.4 

14  48.9 
14  52.9 
14  58.2 

54  10.0 
54  22.1 
54  39.3 

+  0.37 
0.62 
0.81 

54  15.3 
54  30.1 
54  49.5 

+  0.50 
0.72 
0.88 

10  17.7 

11  3.6 
11  51.4 

1.88 
1.95 
2.03 

12.6 
13.6 
14.6 

22 
23 

24 

1 

15     1.2 
15     7.9 
15  15.3 

15    4.5 
15  11.5 
15  19.3 

55    0.6 
55  25.2 
55  52.5 

+  0.96 
1.08 
1.19 

55  12.5 

55  38.5 

56  7.1 

+  1.02 
1.13 
1.24 

12  40.9 

13  31.7 

14  23.2 

2.10 
2.14 
2.15 

15.6 
16.6 
17.6 

25 

26 
27 

15  23.5 
15  32.2 
15  41.4 

15  27.7 
15  36.7 
15  46.2 

56  22.3 

56  54.3 

57  28.2 

+  1.28 
1.37 
1.45 

56  38.0 

57  11.0 
57  45.8 

+  1.33 
1.41 
1.47 

15  14.8 

16  5.8 
16  56.3 

2.14 
2.11 
2.09 

18.6 
19.6 
20.6 

28 
29 
30 
31 

15  51.0 

16  0.7 
16  10.0 
16  18.2 

15  55.9 

16  5.5 
16  14.4 
16  21.7 

58     3.6 

58  39.2 

59  13.4 
59  43.5 

+  1.48 
1.47 
1.36 
1.12 

58  21.4 

58  56.6 

59  29.2 
59  56.1 

+  1.48 
1.42 
1.26 
0.96 

17  46.5 

18  37.0 

19  28.4 

20  21.5 

2.09 
2.12 
2.17 
2.26 

21.6 
22.6 
23.6 
24.6 

32 

16  24.5 

16  26.7 

60    6.5 

• 

+  0.76 

'60  14.4 

+  0.53 

21  16.8 

2.36 

25.6 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AMendon. 

Diff.for 
minute. 

Declination. 

Diff.for 
IMmnte. 

Hoar. 

Right  Asoonsion. 

Dtff.for 
IMinate. 

DedlnatloB. 

DiCfor 
IMinate. 

TU 

ESDA' 

r  1. 

• 

THURSDAY  a 

h    m     • 

8 

0        t        II 

II 

h     m      a 

• 

O         /        11^ 

n 

0 

21  46  42.54 

S.nQ5 

S.  7  58  25.3 

10.661 

0 

23  35  11.87 

9.3051 

N.  1  30   4.4 

19.383 

1 

21  48  56J39 

9.S319 

7  47  31.9 

10.918 

1 

23  37  30.25 

9.3076 

1  42  27.5 

19.385 

2 

21  51  10.28 

9.9319 

7  36  35.2 

10.973 

2 

2:}  39  48.78 

9..3109 

1  54  50.6 

19.385 

3 

21  53  24.22 

sjtm 

7  25  35.2 

11.098 

3 

23  42    7.47 

9J)I98 

2   7  13.7 

HJSM 

4 

21  55  38.20 

9.9334 

7  14  31.9 

11.083 

4 

23  44  26.32 

9.3155 

2  19  36.7 

19.389 

5 

21  57  52.23 

9.9349 

7   3  25.3 

11.136 

5 

23  46  45.33 

9.3181 

2  31  59.5 

19J77 

6 

22    0    6.30 

9.9350 

6  52  15.6 

11.188 

6 

23  49    4.49 

9.3906 

2  44  21.9 

19.370 

7 

22    2  20.43 

9.9358 

6  41    2.8 

11.939 

7 

23  51  23.82 

9.3936 

2  56  4a9 

19.363 

8 

22    4  34.61 

9.9368 

6  29  4a9 

11.930 

8 

23  53  43.32 

9.3963 

3    9   5.5 

19.356 

9 

22    6  48.84 

9.9377 

6  18  28.0 

11.339 

9 

23  56    2.98 

9.3991 

3  21  26.6 

19.346 

10 

22    9    3.13 

9.9387 

6    7    6.2 

11.387 

10 

23  58  22.81 

9.3390 

3  a3  47.0 

19Jfi« 

11 

22  11  17.48 

9.9397 

5  55  4U5 

11.434 

11 

0    0  42.82 

9.3350 

3  46   6.6 

19J90 

12 

22  13  31.89 

9.9407 

5  44  14.1 

11.400 

12 

0  3  aoi 

93379 

3  58  25.4 

193)6 

13 

22  15  46.37 

9.9418 

5  32  43.9 

11.596 

13 

0    5  23.37 

9..'M08 

4  10  43.3 

19.990 

14 

22  18    0.91 

9J9499 

5  21  11.0 

11.571 

14 

0    7  43.91 

9.3438 

4  23    0.2 

19.979 

15 

22  20  15.52 

9.9441 

5   9  35.4 

11.614 

15 

0  10    4.63 

9.3466 

4  a5  15.9 

19.959 

16 

22  22  30.20 

9.9453 

4  57  57.3 

11.654 

16 

0  12  2.5.53 

9.3498 

4  47  30.4 

19.939 

17 

22  24  44.95 

9.9465 

4  46  16.7 

11.697 

17 

0  14  46.61 

9.3599 

4  59  43.7 

19.910 

18 

22  26  59.78 

9.9478 

4  34  33.6 

11.737 

18 

0  17    7.88 

9.3561 

5  1155.6 

19.186 

19 

22  29  14.68 

9.9491 

4  22  48.2 

11.776 

19 

0  19  29.34 

9.3599 

5  24   6.0 

19.161 

20 

22  31  29.67 

9.9505 

4  11    0.5 

11.814 

20 

0  21  50.99 

9.3693 

5  36  14.9 

19.134 

21 

22  33  44.74 

9.9619 

3  59  10.5 

11.859 

21 

0  24  12.82 

9.3655 

5  48  22.1 

19.106 

22 

22  35  59.90 

9.9534 

3  47  18.3 

11.888 

22 

0  26  34.85 

9J687 

6    0  27.5 

19.075 

23 

22  38  15.15 
WEi 

9.9548 

)NESD 

S.  3  35  24.0 
AY  2. 

UMl 

23 

0  28  57.07 
F] 

9.3719 

[IIDAY 

N.  6  12  31.1 
4 

19UM4 

0 

22  40  30.48 

9.9563 

8.  3  23  27.8 

11.953 

0 

0  31  19.48 

9..17S9 

N.  6  24  32.8 

19.019 

1 

22  42  45.91 

9.9579 

31129.6 

11.986 

1 

0  33  42.09 

9.3785 

6  36  32.5 

iijm 

2 

22  45    1.43 

9.9595 

2  59  29.5 

19.017 

2 

0  36    4.90 

9.3816 

6  48  30.0 

iijm 

3 

22  47  17.05 

9.9619 

2  47  27.5 

19.047 

3 

0  38  27.91 

9.3859 

7    0  25.3 

11.909 

4 

22  49  32.77 

9.9038 

2  35  23.8 

19.076 

4 

0  40  51.12 

9.3885 

7  12  18.3 

11.863 

5 

22  51  48.59 

9.9645 

2  23  18.4 

19.103 

5 

0  43  14.53 

9.3918 

7  24    8.9 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOOITS  BIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Atoenaion. 

DiAfor 
1  Minute. 

Difllfor 
1  Minute 

Hoar. 

Bight  Aacension. 

l>lir.for 
IMinate. 

DeclinatioiL 

Difllfor 
IMUiate 

Tu: 

ESDAl 

r  29. 

THURSDAY  31. 

h    m     s 

• 

O         /        // 

It 

h     m      n 

H 

0         /        // 

It 

0 

22  25  48.00 

9.1898 

S.  4  44  46.4 

11.414 

0 

0  12  27.46 

9.9799 

N.  4  44  12.9 

11.853 

1 

22  27  59.38 

8.1900 

4  33  20.5 

11.449 

1 

0  14  43.92 

9^2758 

4  56   3.5 

11.833 

2 

22  30  10.80 

9.1907 

4  21  52.5 

11.489 

2 

0  17    0.56 

9.9788 

5    7  52.9 

11.819 

3 

22  32  22.26 

9.1014 

4  10  22.6 

11J>15 

3 

0  19  17.38 

9.9817 

5  19  40.9 

11.788 

4 

22  34  3;3.77 

9.1089 

3  58  50.7 

IIJ^ 

4 

0  21  34.37 

9.9847 

5  31  27.5 

11.764 

5 

22  36  45.32 

9.1999 

3  47  16.9 

11.578 

5 

0  23  51.54 

9.9877 

5  43  12.6 

11.739 

6 

22  :«  56.92 

9.1938 

3  35  41.3 

11.608 

6 

0  26    8.90 

9.9908 

5  54  .5(5.2 

11.719 

7 

22  41    8.58 

9.1947 

3  24    4.0 

11.637 

7 

0  28  26.44 

9.9939 

6   6  38.1 

11.684 

8 

22  43  20.29 

9.1957 

3  12  24.9 

110165 

8 

0  30  44.17 

9.9971 

6  18  18.3 

11.654 

9 

22  45  32.06 

9.1967 

3   0  44.2 

11399 

9 

0  33    2.09 

9.3009 

6  29  .56.6 

11.693 

10 

22  47  43.89 

9.19n 

2  49    1.9 

11.717 

10 

0  35  20.20 

9.3034 

6  41  33.0 

11.591 

11 

22  49  5.5.79 

9.1988 

2  37  18.1 

11.748 

11 

0  37  38.50 

9.3067 

6  53   7.5 

11.558 

12 

22  52    7.75 

9.1900 

2  25  32.9 

11.765 

12 

0  39  57.00 

9.3100 

7    4  40.0 

11.593 

13 

'i2  54  19.78 

9.9011 

2  13  46.3 

11.787 

13 

0  42  15.70 

9.3133 

7  16  10.3 

11.487 

14 

22  56  31.89 

9.90S4 

2    158.4 

11.800 

14 

0  44  34.60 

9.3167 

7  27  38.4 

11.448 

15 

22  58  44.07 

9.9037 

1  50   9.2 

11.830 

15 

0  46  53.70 

9«*1901 

7  39   4.1 

11.408 

16 

23    0  56.33 

9JM50 

1  38  18.8 

11.849 

16 

0  49  13.01 

9.3935 

7  50  27.4 

11.368 

17 

23    3    8.67 

9.9064 

126  27.3 

11.867 

17 

0  51  32.52 

9.3969 

8    1  48.3 

11.397 

18 

23    5  21.10 

9.8078 

114  34.7 

11.885 

18 

0  53  52.24 

9.3304 

8  13   6.7 

11J»4 

19 

23    7  33.61 

9.9009 

1    2  41.1 

llJOl 

19 

0  56  12.17 

9.3339 

8  24  22.4 

11.939 

20 

23    9  46.21 

9.9108 

0  50  46.6 

11.916 

20 

0  58  32.31 

9.3374 

8  35  35.4 

11.193 

21 

23  11  58.91 

9.9I9S 

0  38  51.3 

11.998 

21 

1     0  52.66 

9.3400 

8  46  45.6 

11.145 

22 

23  14  11.71 

9.9141 

0  26  55.2 

11.949 

22 

1    3  13.22 

9.3445 

857  52.8 

11.096 

23 

23  16  24.60 
WED 

9.9157 
NESD. 

S.  0  14  58.3 
AT  30. 

11.954 

UZ 

1     5  34.00 
FRID 

9.3488 

AT,  J1 

N.  9   8  57.1 

JNE  1. 

11.047 

0 
1 

23  18  37.59 
23  20  50.69 

9.9174 
9.9199 

S.  0   3   0.7 
N.  0   8  57.5 

11.965 
11.974 

0 

1     7  55.00 

9.3518 

N.  9  19  58.4 

10J»5 

2 

23  23    3.90 

9.9910 

0  20  56.2 

11.981 

3 

23  25  17.21 

9.9298 

0  32  55.2 

11.987 

4 

23  27  30.63 

9.9948 

0  44  54.6 

11.999 

PHASES 

OF  TI 

IE  MOON. 

5 

23  29  44.18 

9.9968 

0  56  54.4 

11.998 

6 

23  31  57.85 

9.9988 

1    8  54.4 

19.009 

7 

23  34  11.64 

9.9308 

1  20  54.6 

19.004 

m             V 

8 

23  36  25.55 

9.9399 

132  54.9 

19.005 

^k.v               ^k^r 

a      u 

m 

9 

23  38  39.59 

9.9351 

1  44  55.2 

19.005 

i 

1  New  Moon 

•    «    • 

•      6      9    i 

58.2 

10 

23  40  5.3.76 

9i2373 

1  56  55.5 

19.004 

4 

2>  First  Quaitc 

T       .      . 

.    13    10    . 

54.1 

11 
12 

23  43    8.07 
23  45  22.51 

9.9396 
9.9418 

2    8  55.7 
2  20  55.6 

19.001 
11.097 

c 

3  Full  Moon 

•      .      • 

.    21    15 

11.5 

13 

23  47  37.09 

9.9449 

2  32  55.3 

114W9 

i 

[   Ijast  Quartei 

r.    •    • 

.    29      2    ! 

22.7 

14 
15 
16 

23  49  51.81 
23  52    6.68 
23  54  21.69 

9.9466 

2  44  54.7 

2  56  53.6 

3  8  52.0 

11.986 
11.978 
11.969 

8.S400 
9.9515 

m                   •_ 

17 

23  56  30.86 

9.9541 

3  20  49.9 

11.939 

d        h 

18 
19 

2.3  58  52.18 
0    1     7.65 

A  nc^tf 

3  32  47.1 
3  44  43.6 

11.947 
114(35 

i 

r  Periffee .    • 

AAA 

5      8.4 

9.9566 
9.9509 

<i 

[   Apogee.    • 

V               V               V 
•               •               • 

.    17    16.8 

20 

0    3  23.28 

9.9619 

3  56  39.3 

11.999 

■          *^     o 

• 

21 
22 

0    5  39.08 
0    7  55.04 

9J9647 
9.9674 

4   8  34.2 
4  20  28.2 

11.907 
11.891 

23 

0  10  11.17 

9J3709 

4  32  21.1 

11.879 

24 

0  12  27.46 

9.9^ 

N.  4  44  12.9 

11.853 
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XIII 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

1" 

Name  anil  Direction 
of  Ol^ect. 

Noon. 

P.  L. 

of 
Diff. 

ll|h 

P.L. 

of 
Dlff. 

Vlh. 

P.L. 

of 

Diff. 

YS> 

P.L 

of 

Diff. 

1 

Autares 
a  AquiliB 

Venus 

Mars 

Sun 

W. 
W. 
E. 
E. 
E. 

O           /         // 

78  32  37 
34  30  44 
38  36  41 
42  27  14 
74  37  31 

9389 
3«79 
9774 
9617 
9660 

O           /         // 

80  16  37 
35  44  32 
37     1  39 
40  48  42 
72  59  58 

9307 
3730 
9759 
9609 
9644 

0         »        It 

82    0  59 
37    0  47 
a5  26  18 
39    9  50 
71  22    3 

9359 
3605 
9746 
9687 
9038 

O          1         II 

dS  45  43 
lis  19  16 
;«  50  39 
37  30  38 
69  43  46 

9336 
3499 
9734 

9574 
9619 

2 

Antares 
a  AquilflB 
Sun 

W.- 
E. 

92  34  55 
45  19  35 
61  26  53 

9963 
3074 
9533 

94  21  49 
46  48  16 
59  46  26 

9940 
3011 
9518 

96    9    3 
48  18  15 
58    5  38 

9935 
9964 
9504 

97  56  38 
49  49  26 
56  24  30 

9999 
9901 
9489 

3 

Antares 
er  AquilflB 

Sun 

W. 
W. 
E. 

106  59  16 
57  40  33 
47  53  52 

9163 
9693 
9499 

108  48  40 
59  17  22 
46  10  49 

9159 
9661 
9410 

110  38  20 
60  54  54 
44  27  28 

9149 
9631 
9396 

112  28  15 
62  33    7 
42  43  50 

9133 
9609 
9387 

4 

Autares 
a  AquiliB 

Sun 

W. 
W. 

E. 

121  41     7 
70  52  48 
34    2    0 

9096 
9494 
9340 

123  32  13 
72  34    9 
32  16  59 

9090 
9479 
9333 

125  23  27 
74  15  52 
30  31  47 

9086 
9465 
9396 

127  14  48 
75  57  55 
28  46  25 

9083 
9451 
9319 

8 

Sun 

Pollux 

Uegulus 

E. 
E. 

22    2  30 
43    5  19 

78  48  44 

9464 
9371 
9187 

23  44  34 
41  21     3 
76  59  57 

9470 
9401 
9901 

25  26  17 
39  37  30 
75  11  31 

9494 
9434 
9916 

27    7  39 
37  54  43 
73  23  28 

9510 
9469 
9939 

9 

Sun 

Re^ulus 

Spica 

W. 
E. 
E. 

35  28  39 

64  29  12 

118  11     6 

9507 
9317 
9991 

37    7  38 

62  43  37 

116  24  54 

9616 
9335 
9309 

38  46  11 

60  58  28 

114  39    7 

9635 
9353 
9396 

40  24  19 

59  13  45 

112  53  46 

9653 
9371 
9344 

10 

Sun 

Rep^ulus 

Spica 

W. 
E. 
E. 

48  28  31 

50  37    4 

104  13  28 

9751 
9470 
9435 

50    4    3 

48  55    8 

102  30  43 

9771 
9490 
9454 

51  39    9 
47  13  41 

100  48  25 

9791 
9511 
9479 

53  13  48 
45  32  43 
99    633 

9811 
9539 
9490 

1 

11 

Sun 

Jupiter 
Regulus 
Spica 

W. 
W. 
E. 
E. 

61     0  36 
20  39  11 
37  15  12 
90  43  38 

9911 
9799 
9641 
9583 

62  32  41 
22  15  12 
35  37  12 

89    4  20 

9930 
9738 
9663 
9601 

64    4  22 
23  51    2 
33  59  43 
87  25  26 

9950 
9747 
9687 
9619 

65  35  38 
25  26  39 
32  22  46 
85  46  57 

9989 
9756 
9711 
9637 

12 

Sun 

Jupiter 

Spica 

W. 
W. 
E. 

73    6    3 
33  20  44 
77  40  28 

3069 
9894 
9799 

74  34  59 
34  54  40 
76    4  18 

3079 
9839 
9739 

76    3  34 
36  28  17 

74  28  30 

3097 
9853 
97S6 

77  31  47 
38    1  36 
72  53    4 

3114 
906R 
fi7« 

13 

Sun 

Jupiter 

Pollux 

Si>ica 

Antares 

W. 
W. 
W. 
E. 
E. 

84  47  52 
45  43  41 
28    7  50 
65    0  54 
110  24  21 

3194 
9935 
3964 

9845 
9081 

86  14    8 
47  15  15 
29  32  53 
63  27  25 
108  51  38 

3909 
9949 
3940 
9859 
9894 

87  40    7 
48  46  32 
30  58  15 
61  54  13 
107  19  12 

3994 
9961 
3990 
9873 
9907 

3394 
3051 
3109 
9964 
9996 

89    5  48 
50  17  3:^ 
32  24    0 
60  21  19 
105  47    2 

3937 
9974 
3904 
9685 
9919 

14 

Sun 

Jupiter 

Pollux 

Spica 

Antares 

W. 
W. 
W. 
E. 
E. 

96  10  18 
57  48  53 
39  36  15 
52  40  45 
98    9  58 

3301 
3030 
3166 
9943 
9978 

97  34  29 
59  18  28 
41     3    5 
51     9  21 
96  39  15 

3313 
3041 
3163 
9954 
9966 

98  58  26 
60  47  50 
42  29  58 
49  38  11 
95    8  45 

100  22  10 
62  17    0 
43  56  5:) 
48    7  13 
93  38  27 

111  25  43 

74    4    8 

33S3 
3060 
3161 
9974 
3005 

15 

Sun 
Jupiter 

W. 

107  18    5 
69  40    7 

3379 
3101 

108  40  46 
71    8  15 

3386 
3108 

110    3  19 
72  36  15 

3393 
3114 

1 

3400 
3110 

f 

XIV. 


MAY,   1883. 


87 


GREENWICH  MEAN  TIME. 

1 

• 

■ 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Midnight. 

P.L. 
of 

j>iff: 

XVh. 

P.L. 

of 

Diff. 

xvnih. 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 

Diff. 

1 

Antores 

W. 

O           f        // 

85  30  50 

9991 

O          /        // 

87  16  19 

9306 

O           i        /' 

89    2  10 

9991 

O           /         /' 

90  48  22 

9977 

a  AquilsB 

W. 

39  39  49 

3391 

41     2  16 

3300 

42  26  28 

3917 

43  52  17 

3143 

Venus 

E. 

32  14  44 

S799 

30  38  33 

9711 

29    2    8 

9701 

27  25  30 

9699 

Mars 

E. 

35  51     7 

9560 

34  11  17 

9547 

32  31     9 

9535 

30  50  44 

9599 

SU.N 

E. 

68    5    7 

9595 

66  26    6 

9560 

64  46  43 

9664 

63    6  59 

9548 

2 

Antares 

W. 

99  44  32 

9909 

101  32  46 

9197 

103  21  18 

9186 

105  10    8 

9173 

aAquilffi 

W. 

51  21  43 

9659 

52  55    3 

9808 

54  29  20 

9767 

56    4  31 

9738 

Sun 

E. 

54  43    1 

9475 

53    1  12 

9461 

51  19    4 

9448 

49  36  37 

9436 

3 

Antares 

W. 

114  18  25 

9194 

116    8  48 

9116 

117  59  23 

9108 

119  50  10 

9101 

a  Aquils 

W. 

64  11  59 

9577 

65  51  26 

9554 

67  31  24 

9533 

69  11  52 

9519 

Sun 

E. 

40  59  57 

9377 

39  15  49 

9966 

37  31  26 

9357 

35  46  49 

9348 

4 

Antnres 

W. 

129    6  14 

9081 

130  57  43 

9070 

132  49  14 

9079 

134  40  46 

9079 

a  Aquilie 

W. 

77  40  17 

9440 

79  22  55 

9431 

81    5  46 

9499 

82  48  49 

9416 

Sun 

E. 

27    0  53 

9314 

25  15  14 

2309 

23  29  28 

9305 

21  43  36 

9309 

8 

Sun 

W. 

23  48  39 

9597 

30  29  15 

9544 

32    927 

9561 

33  49  15 

9579 

Pollux 

E. 

36  12  46 

9507 

34  31  43 

9550 

32  51  39 

9598 

31  12  41 

9G59 

Regulus 

E. 

71  35  48 

9948 

69  48  32 

9964 

68    1  40 

9981 

66  15  13 

9999 

9 

Sun 

W. 

42    2.  2 

9879 

43  39  19 

9699 

45  16    9 

9719 

46  52  33 

9731 

Regulus 

E. 

57  29  29 

9391 

55  45  41 

9410 

54    2  21 

9499 

52  19  28 

9450 

Spica 

E. 

111    8  50 

9309 

109  24  20 

9360 

107  40  16 

9398 

105  56  39 

9417 

10 

Sun 

W. 

54  48     1 

9631 

56  21  48 

9851 

57  55  10 

9871 

59  28    6 

9601 

Re^rulus 

E. 

43  52  14 

9553 

42  12  14 

9574 

40  32  43 

9595 

38  53  42 

9618 

1 

Spica 

E. 

97  25    6 

9509 

95  44    5 

9597 

94    3  30 

9946 

92  23  21 

9565 

11 

Sun 

W. 

67    6  30 

9967 

68  36  59 

3006 

70    7    4 

9096 

71  36  45 

9044 

Jupiter 

W. 

27    2    2 

9771 

28  37    8 

9783 

30  11  58 

9797 

31  46  30 

9811 

Repilus 

E. 

30  46  21 

9736 

29  10  29 

9763 

27  35  12 

9791 

26    0  32 

9891 

Spica 

E. 

84    8  52 

9655 

82  31  11 

9679 

80  53  54 

• 

9680 

79  17    0 

9706 

12 

Sun 

W. 

78  59  40 

3131 

80  27  12 

3147 

81  54  25 

9163 

83  21  18 

3170 

Jupiter 

W. 

39  34  36 

9889 

41     7  18 

9605 

42  39  43 

9909 

44  11  50 

9999 

Spica 

E. 

71  17  59 

9787 

69  43  14 

9609 

68    8  48 

9817 

66  34  42 

9831 

13 

Sun 

W. 

90  31  13 

3951 

91  56  22 

93  21  15 

3977 

94  45  54 

3980 

Jupiter 

W 

51  48  18 

9986 

53  18  48 

9997 

54  49    4 

3009 

56  19    5 

3090 

Pollux 

W. 

as  50    4 

3199 

35  16  2.3 

9183 

36  42  52 

3176 

38    9  30 

3170 

Spica 

E. 

58  48  41 

9808 

57  16  19 

9910 

55  44  13 

9999 

54  12  22 

9933 

Aji  tares 

E. 

104  15    7 

9931 

102  43  28 

9943 

101  12    4 

9954 

99  40  54 

9966 

14 

Sun 

W. 

101  45  43 

3344 

103    9    4 

3359 

104  32  15 

3369 

105  55  15 

3371 

Jupiter 

W. 

63  45  59 

9069 

65  14  47 

3078 

66  43  24 

3067 

68  11  50 

3004 

Pollux 

W. 

45  23  49 

3160 

46  50  46 

3161 

48  17  42 

3161 

49  44  38 

3169 

Spica 

E. 

46  36  28 

9963 

45    5  54 

9991 

43  35  30 

3000 

42    5  17 

3007 

Aiitares 

E. 

92    8  21 

3014 

90  38  26 

3093 

89    8  42 

3039 

87  39    9 

3039 

15 

Sun 

W. 

112  48    0 

3406 

114  10  10 

3419 

115  32  13 

3416 

116  54  11 

3499 

Jupiter 

• 

W. 

75  31  54 

3195 

76  59  33 

3131 

78  27    5 

3138 

79  54  31 

3141 
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XV. 


GREENWICH  MEAN  TIMK 

• 

LUNAR  DISTANCES. 

P.  L. 

P.L. 

P.L 

p.  L. 

Name  aod  Direction  1 

Noon. 

of 

mh. 

of 

VIk 

of 

I». 

of 

of  Olijeot. 

Diir. 

Diff. 

Diff. 

Diff. 

O           /         // 

O           /         /' 

O           1         II 

O           /        " 

15 

Pollux 

W. 

51  11  ;)3 

3163 

52  38  27 

3164 

54    5  19 

3165 

55  32  10 

3167 

8  pica 

E. 

40  35  13 

3015 

39    5  19 

3099 

37  a5  33 

3099 

36    5  56 

IKOh 

Antares 

E. 

8G    9  45 

3047 

84  40  30 

3064 

83  11  24 

3060 

81  42  26 

3067 

16 

Sun 

W. 

118  16    3 

3436 

119  37  50 

3430 

120  99  33 

3439 

122  21  12 

3437 

Jupiter 

W. 

81  21  51 

3144 

82  49    7 

3148 

84  \6  19 

3151 

85  43  27 

3154 

Pollux 

W. 

62  46    4 

3179 

64  12  47 

3179 

65  39  29 

3179 

67    6  11 

3173 

Regulus 

W. 

25  43  46 

3161 

27  10  42 

3155 

28  37  45 

3150 

30    4  54 

3146 

Spica 

R. 

28  39  29 

3066 

27  10  28 

3069 

25  41  :» 

3065 

24  12  40 

3068 

Antares 

E. 

74  19  23 

3099 

72  51     4 

3097 

71  22  51 

3100 

69  54  42 

3101 

17 

Sun 

W. 

129    8  44 

3445 

130  30  10 

3446 

131  51  a5 

3446 

133  12  59 

3446 

Jupiter 

W. 

92  58  25 

3169 

94  25  20 

3169 

95  52  14 

3169 

97  19    8 

3169 

Pollux 

W. 

74  19  37 

3179 

75  46  19 

3179 

77  13    2 

3170 

78  39  47 

3168; 

Regulus 

W. 

37  21  50 

3198 

38  49  25 

3196 

40  17    3 

3193 

41  44  45 

3119; 

Antares 

E. 

62  34  51 

3116 

61     7    1 

3118 

59  :)9  13 

3119 

58  11  27 

3199 

a  Aquiln 

E. 

112  59  22 

3546 

111  39  49 

3537 

110  20    6 

3999 

109    0  14 

3590 

16 

Jupiter 

W. 

104  33  47 

3157 

106    0  48 

3155 

107  27  51 

3153 

108  54  56 

3150 

Pollux 

W. 

85  53  59 

3160 

87  20  56 

3157 

88  47  56 

3155 

90  14  59 

3159 

Regulus 

W. 

49    4  11 

3104 

50  32  16 

3100 

52    0  25 

3096 

53  28  39 

3099 

Antares 

E. 

50  52  51 

3194 

49  25  10 

3194 

47  57  29 

3194 

46  29  48 

3194 

a  AquilsB 

E. 

102  18  43 

3485 

100  58    2 

3478 

99  37  13 

3479 

96  16  18 

3466 

19 

Jupiter 

W. 

116  11  16 

3134 

117  38  44 

3131 

119    6  16 

3197 

120  33  53 

3199 

Pollux 

W. 

97  31     9 

3137 

98  58  34 

3133 

100  26    4 

3199 

101  53  38 

3196 

Regulus 

W. 

60  51    5 

3070 

62  19  51 

3065 

63  48  43 

3060 

65  17  41 

3066 

Anttires 

E. 

39  11  31 

3197 

37  43  54 

3198 

36  16  19 

3131 

34  48  47 

3134 

a  Aquiln 

B. 

91  30  10 

3441 

90    8  40 

3438 

88  47    6 

3433 

87  25  27 

3430! 

20 

Regulus 
Spica 

W. 

72  44  13 

3096 

74  13  53 

3091 

75  43  40 

3014 

77  13  35 

3008 

W. 

18  49  44 

3005 

20  19  50 

9999 

2f50    4 

9093 

23  20  25 

9968 

a  Aquils 

E. 

80  36  16 

3416 

79  14  17 

3415 

77  52  17 

3413 

76  30  15 

3419 

21 

Regulus 

W. 

84  45  10 

9975 

86  15  54 

9968 

87  46  47 

9961 

89  17  48 

9954 

S|iica 

W. 

30  54    6 

9855 

32  25  15 

9948 

33  56  33 

9949 

35  27  50 

9935 

aAquilfB 

E. 

69  40    7 

3417 

68  18  10 

3491 

66  56  17 

3495 

65  34  29 

3430 

Fomalhaut 

E. 

99    0  35 

3430 

97  38  53 

3490 

96  16  59 

3411 

94  54  55 

3401 

92 

Regulus 

W. 

96  55    9 

9918 

98  27    5 

9011 

99  59  10 

9904 

101  31  24 

9896 

Spica 

W. 

43    7  26 

988S 

44  39  48 

9800 

46  12  19 

9883 

47  45    0 

9876 

a  Aquiln 

E. 

58  47  14 

3471 

57  26  18 

3484 

56    5  36 

3408 

54  45  10 

3515 

Fomalhaut 

E. 

88    2    7 

3364 

86  39    9 

3357 

85  16    3 

3351 

83  52  51 

3346 

aPegasi 

E. 

104  59  23 

3067 

103  30  33 

3057 

102    1  31 

3047 

IU0  32  17 

3038 

23 

Spica 

W. 

55  30  52 

9836 

57    4  33 

9898 

58  38  24 

9890 

60  12  26 

9819 

a  AqniloB 

E. 

48    8  24 

3635 

46  50  28 

3670 

45  33    9 

3709 

44  16  31 

3759 

Fomalhaut 

E. 

76  55  39 

3331 

75  32    4 

3330 

74    8  27 

3330 

72  44  50 

3331 

aPegasi 

E. 

93    3  22 

9905 

91  33    3 

9986 

90    233 

9978 

88  31  53 

9971 

24 

Spica 

W. 

68    5  15 

9770 

69  40  22 

9769 

71  15  40 

9753 

72  51    9 

9745 

Antares 

W. 

23  31    2 

9965 

25    1  58 

9935 

26  33  33 

9908 

28    5  42 

9864 

Fomalhaut 

E. 

65  47  18 

3348 

64  24    3 

3356 

63    0  56 

3364 

61  37  58 

3373 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

c 

l1 

P.L. 

P.L. 

P.L. 

P.L. 

KMoe  and  IMreotton  1 

Midnight. 

of 

xv*. 

of 

XVIili>. 

of 

XX\^ 

of 

15 

of  Olgoot. 

^m 

DIff. 

IMff. 

Difr. 

Diir. 

Pollux 

W. 

56  58^59 

3168 

58  95  47 

3168 

59  59  34( 

3160 

0         /        // 

61  19  90 

3171 

Bpica 

E. 

34  96  9G 

3040 

33    7    3 

3045 

31  37  46 

3050 

30    8  a5 

3054 

Antares 

E. 

80  13  36 

3073 

78  44  53 

3078 

77  16  17 

3063 

75  47  47 

3068 

16 

Sun 

W. 

193  49  47 

3130 

195    4  19 

3441 

196  95  49 

3443 

197  47  17 

3444 

Jupiter 

W. 

87  10  31 

3156 

88  37  33 

3158 

90    4  39 

8160 

91  31  99 

3161 

Pollux 

W. 

68  39  59 

3173 

69  59  33 

3173 

71  96  14 

3173 

79  59  55 

3179 

Re^ulug 

W. 

31  39    8 

3149 

39  59  97 

3138 

34  96  51 

3134 

35  54  19 

3139 

Spica 

E. 

99  43  51 

aooo 

91  15    4 

3079 

19  46  90 

3074 

18  17  39 

3076 

Autares 

E. 

68  96  37 

3107 

66  58  36 

3109 

65  30  38 

3119 

64    9  43 

3114 

17 

Suif 

W. 

134  34  93 

3446 

135  55  48 

3445 

137  17  14 

3444 

138  38  41 

4449 

Jupiter 

W. 

98  46    9 

3109 

100  19  56 

3109 

101  39  51 

3160 

103    6  48 

3158 

Pollux 

W. 

80    634 

31ff7 

81  33  99 

3166 

83    0  19 

3164 

84  97    4 

3169 

Regiilug 

W. 

43  19  31 

3117 

44  40  90 

3114 

46    8  13 

3110 

47  36  10 

3107 

Antares 

E. 

56  43  49 

3191 

55  15  58 

3199 

53  48  15 

3193 

59  90  33 

3193 

a  Aquiln 

E. 

107  40  19 

3513 

106  90    9 

3505 

104  59  43 

3408 

103  39  17 

3491 

18 

Jupiter 

W. 

110  99    5 

3148 

111  49  17 

3144 

113  16  33 

3141 

114  43  53 

3138 

Pollux 

W. 

1)1  49    6 

3140 

93    9  16 

3146 

94  36  30 

3143 

96    3  48 

3140 

Regulus 

W. 

54  56  58 

3088 

56  95  99 

3084 

57  53  51 

3080 

59  99  25 

3075 

Antares 

E. 

45    9    8 

3194 

43  34  98 

3194 

49    6  48 

3195 

40  39    9 

3196 

a  Aquil» 

E. 

06  55  16 

3461 

95  34    8 

3455 

94  19  54 

3451 

99  51  35 

3446 

19 

Jupiter 

W. 

199    1  36 

3118 

193  99  94 

3113 

194  57  18 

3100 

198  95  17 

3104 

Pollux 

W. 

103  91  16 

3199 

104  48  59 

3119 

106  16  46 

3114 

107  44  38 

3110 

Romulus 

W. 

66  46  46 

3060 

68  15  57 

3044 

69  45  15 

3038 

71  14  40 

3039 

Antares 

E. 

33  91  19 

3138 

31  53  55 

3149 

30  26  36 

3148 

98  59  94 

3156 

oAquilfB 

E. 

86    3  44 

3496 

84  41  57 

3499 

83  90    6 

3490 

81  58  19 

3418 

90 

Repilus 
Spica 

W. 

78  43  38 

3001 

80  13  49 

9905 

81  44    8 

9080 

83  14  35 

9989 

W. 

94  50  53 

9981 

96  91  99 

9975 

97  59  13 

9969 

99  93    5 

9961 

a  Aquil» 

E. 

75    8  19 

3419 

73  46    9 

3413 

79  94    7 

3414 

71    9    6 

3415 

21 

Re||^lus 
Spica 

W. 

90  48  58 

9947 

99  90  17 

9040 

93  51  45 

9933 

95  93  99 

9995 

W. 

36  59  34 

9997 

38  31  18 

9990 

40    3  11 

9919 

41  35  14 

9906 

a  Aquiba 

E. 

64  19  46 

3436 

69  51  10 

3449 

61  99  41 

3451 

60    8  99 

3461 

Fomalbaut 

E. 

93  39  40 

3303 

99  10  15 

3385 

90  47  41 

3377 

89  94  58 

3370 

99 

Repiliis 
Spica 

W. 

103    3  48 

9688 

104  36  99 

9881 

106    9    5 

9873 

107  41  58 

9866 

W. 

49  17  50 

9668 

50  50  50 

9860 

59  94    0 

9869 

53  57  91 

9844 

a  Aquiln 

E. 

53  95    9 

3534 

59    5  15 

3554 

50  45  51 

3578 

49  96  53 

3605 

Fomalhaut 

E. 

89  29  33 

3349 

81     6  10 

3338 

79  49  43 

3335 

78  19  19 

3333 

aPegasi 

E. 

99    9  59 

3030 

97  33  16 

3091 

96    3  99 

3019 

94  33  31 

3003 

93 

Spica 

W. 

61  46  38 

9804 

63  91     1 

9795 

64  55  35 

9788 

66  30  19 

9779 

a  Aquilfe 

E. 

43    0  39 

3801 

41  45  ;38 

3857 

40  31  35 

3990 

39  18  36 

3999 

Fomalbaut 

E. 

71  91  14 

3339 

69  57  40 

8334 

68  34    8 

3338 

67  10  40 

3343 

a  Pegasi 

E. 

87    1    4 

9963 

85  30    5 

9856 

83  58  57 

9948 

89  97  39 

9941 

94 

Spica 

W. 

74  96  49 

9736 

76    9  41 

9198 

77  38  44 

9719 

79  14  59 

9710 

Ajitares 

W. 

99  38  91 

9809 

31  11  98 

9843 

39  45    0 

9894 

34  18  56 

9807 

Fomalhaut 

E. 

60  15  11 

8386 

58  59  38 

3400 

57  30  91 

3415 

56    8  91 

3433 

90 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

Nmbo  and  DinetSoa 

Noon. 

P.L. 
of 

Ullh. 

P.L. 
of 

Vlk. 

P.L. 

of 

EEh. 

P.L. 
of 

o 

1 
I 

,24 

of  Objeet. 

Diff. 

m 

Diff. 

Diff. 

Diff. 

aPegasi 

£. 

0          /        // 

80  56  12 

9994 

o          #        // 

79  24  36 

9997 

O          1        II 

77  52  52 

9091 

O           11/ 

76  21    0 

9014 

♦ 

Maes 

E. 

115  38  27 

a099 

114    9    3 

3090 

112  39  28 

3091 

111    9  41 

3019 

Vsifus 

£. 

121  34  55 

9906 

120    8  53 

3197 

118  42  40 

3187 

117  16  15 

3177 

25 

Spica. 

W. 

80  51  26 

9701 

82  28    5 

9099 

84    4  56 

9683 

85  41  59 

9674 

Antares 

W. 

S5  53  15 

9791 

37  27  55 

9776 

39    2  54 

9761 

40  38  13 

9747 

Fomalhaiit 

E. 

54  46  42 

34&4 

53  25  26 

3477 

52    4  36 

3503 

50  44  15 

3533 

aPegasi 

E. 

68  39  43 

9887 

67    7    7 

9883 

65  34  26 

9870 

64    1  40 

9875 

Mars 

E. 

103  37  52 

9965 

102    6  55 

9954 

100  35  45 

9945 

99    4  23 

9935 

Vewus 

E. 

110    1  15 

3198 

108  33  39 

3118 

107    5  51 

3107 

105  37  50 

30b7 

aArietis 

£. 

111  50  41 

9760 

110  15  33 

9759 

108  40  11 

9748 

107    4  35 

9738 

26 

Spica 

W. 

93  50  19 

9097 

95  28  37 

9618 

97    7    8 

9607 

98  45  53 

9»>6 

Antares 

W. 

48  39  18 

9689 

50  16  22 

9670 

51  5;)  42 

9658 

53  31  18 

9646 

Fomalhaut 

E. 

44  12  15 

37S9 

42  56  23 

3815 

41  41  36 

9886 

40  28    2 

3067 

aPegasi 

E. 

56  16  51 

9865 

54  4.3  47 

mCvO 

53  10  44 

9867 

51  37  43 

9869 

• 

Maes 

E. 

91  24  24 

9886 

89  51  46 

9674 

88  18  54 

9864 

86  45  49 

9854 

Vekds 

E. 

98  14  39 

3046 

96  45  23 

3034 

95  15  53 

9093 

93  46    9 

3019 

a  Arietis 

E. 

99    3  15 

9688 

97  26  19 

9677 

95  49    9 

9667 

94  11  45 

9657 

Sun 

£. 

128  46  41 

9960 

127  15  38 

9950 

125  44  22 

9990 

124  12  52 

9096 

27 

Antares 

W. 

61  43  17 

9588 

63  22  28 

9577 

65    1  55 

9566 

66  41  37 

9564 

aPegasi 

E. 

43  53  55 

9004 

42  21  41 

9916 

40  49  43 

9093 

39  18    6 

9954 

Mars 

E. 

78  57    2 

9801 

77  22  35 

9780 

75  47  53 

9778 

74  12  57 

9768 

aArietis 

E. 

80    1  25 

9608 

84  22  41 

9508 

82  43  43 

9688 

81    4  32 

9578 

Vencs 

E. 

86  14    6 

,9957 

84  43    0 

9946 

83  11  40 

9035 

81  40    5 

9993 

Sun         > 

E. 

116  32    1 

9874 

114  59    9 

9863 

113  26    3 

9859 

111  52  43 

9841 

1 

28 

Antares 

W. 

75    4    3 

9498 

76  45  19 

^487 

78  26  51 

9470 

80    8  38 

1 
9466  1 

a  AqiiilaB 

W. 

32  13  18 

4305 

33  20    6 

4131 

34  29  38 

3077 

35  41  40 

3843 

Mars 

E. 

66  14  38 

9719 

64  38  14 

9700 

63    1  31 

9680 

61  24  39 

9677 

a  Arietis 

E. 

72  45  14 

9530 

71     4  42 

959f 

69  23  57 

9519 

C7  43    0 

9503 

Venus 

E. 

73  58  32 

9866 

72  25  29 

9853 

70  52  10 

9841 

69  18  36 

9890 

Suif 

E. 

104    2  22 

9764 

102  27  33 

9779 

100  52  29 

9761 

99  17  10 

9750 

29 

Antares 

W. 

88  41  30 

9410 

90  24  51 

9398 

92    828 

9988 

93  52  20 

SD77 

a  AquilsB 

W. 

4a  12  29 

3359 

43  35  41 

3981 

45    0  15 

9915 

46  26    6 

3156 

Maes 

E. 

53  16  15 

9691 

51  37  48 

9609 

49  59    5 

9506 

48  20    7 

9596 

a  Arietis 

E. 

59  15  10 

9460 

57  33    1 

9453 

55  50  42 

9445 

54    8  12 

9438 

Vends 

E. 

61  26  56 

9ni 

59  51  50 

9759 

58  16  28 

9747 

56  40  51 

9735 

Sun 

E. 

91  16  45 

9609 

89  39  54 

9680 

88    2  47 

9668 

86  25  24 

9657 

90 

Antares 

W. 

102  a5  25 

9»W 

104  20  46 

9317 

106    6  21 

9907 

107  52  10 

9908 

oAquiiaB 

W. 

53  51  31 

9993 

55  23  21 

9887 

56  55  57 

9859 

58  29  17 

9891 

Mars 

E. 

40     1  27 

9539 

38  20  58 

9591 

36  40  14 

9511 

34  59  16 

9501 

a  Arietis 

E. 

45  a3  35 

9415 

43  .50  22 

9419 

42    7    5 

9419 

40  23  47 

9419 

Venus 

E. 

48  38  52 

9678 

47    1  43 

9667 

45  24  19 

9657 

43  46  41 

9646 

Sun. 

£. 

78  14  42 

9601 

76  35  48 

9500 

74  56  39 

9580 

73  17  16 

9509 

91 

a  AquilflB 

W. 

66  25  24 

9699 

68    2  14 

9679 

69  39  32 

9653 

71  17  15 

9635 

Fomalhaut 

W. 

40    0  51 

3594 

41  20  49 

3499 

42  42  40 

3339 

44    6  14 

3959 

Venus 

E. 

35  34  57 

9506 

a3  55  56 

9587 

32  16  43 

9578 

30  37  18 

9569 

Sun 

E. 

64  56  47 

9590 

63  16    1 

9510 

61  35    2 

9609 

59  53  51 

9404 

xvm. 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

• 

of  the 
onth. 

Name  and  Dlreetloa 

Midnight. 

P.L. 
of 

XVi^ 

P.L. 
of 

XVlUh. 

P.L. 

of 

XXlk- 

P.L. 
of 

24 

of  Ol^eot. 

Diff. 

mn 

Diff. 

Diff. 

oPegasi 

E. 

O          /         // 

74  48  59 

990B 

0        '       // 

73  16  51 

9C09 

Oil' 

71  44  35 

9897 

70  12  iS 

9899 

Mars 

E. 

109  39  43 

3009 

108    9  33 

9993 

106  39  11 

9963 

105    8  37 

9974 

Vewus 

E. 

115  49  39 

3167 

114  22  51 

3157 

112  55  51 

3148 

111  28  39 

3138 

25 

Spica 

W. 

87  19  14 

9665 

88  56  41 

9655 

90  34  21 

96«6 

92  12  14 

9637 

Au  tares 

W. 

42  13  51 

9733 

43  49  47 

9790 

45  26    0 

9707 

47    2  31 

9695 

Fomiilhaiit 

E. 

49  24  27 

3567 

48    5  17 

3605 

46  46  48 

3649 

45  29    6 

3696 

aPegasi 

E. 

62  28  49 

9833 

60  55  54 

9869 

59  22  55 

9867 

57  49  54 

986C 

Mars 

E. 

97  32  48 

9985 

96    1     1 

9915 

94  29    1 

9905 

92  56  49 

9895 

Venus 

E. 

104    9  37 

3087 

102  41  11 

3077 

101  12  33 

3066 

99  43  42 

3056 

aArietis 

E. 

105  28  46 

9798 

103  52  43 

9718 

102  16  27 

9708 

100  39  58 

9098 

26 

Spica 

W. 

100  24  51 

9588 

102    4    2 

9578 

103  43  27 

9668 

105  23    6 

9558 

Aiitares 

W. 

55    9  10 

9635 

56  47  18 

9893 

58  25  42 

9611 

60    4  22 

9600 

Fomalhaut 

E. 

39  15  50 

4060 

38    5    9 

4164 

36  56    9 

4984 

35  49    2 

4491 

aPegasi 

E. 

50    4  44 

9879 

48  31  49 

98n 

46  59     1 

9884 

45  26  22 

9894 

Mars 

E. 

85  12  31 

9843 

83  38  59 

9833 

82    5  14 

9899 

80  31  15 

9811 

Venus 

E. 

92  16  11 

3001 

90  46    0 

9991 

89  15  36 

9980 

87  44  58 

9969 

a  Arietis 

E. 

92  34    8 

9647 

90  56  17 

9637 

89  18  13 

9698 

87  39  56 

9618 

Suit 

E. 

122  41    9 

9918 

121    9  13 

9907 

119  37    3 

9896 

118    4  39 

9885 

27 

Antares 

W. 

68  21  35 

9543 

70    1  49 

.^n 

71  42  18 

9590 

73  23    3 

9509 

aPegasi 

E. 

37  46  55 

9977 

36  16  4) 

W& 

34  46    8 

3040 

33  16  45 

3083 

Mars 

E. 

72  37  47 

9756 

71    2  22 

sm 

69  26  42 

9734 

67  50  47 

9793 

aArietis 

E. 

79  25    7 

9569 

77  45  29 

K 

76    5  37 

9549 

74  25  32 

9540 

Venus 

E. 

80    8  16 

9919 

78  36  12 

^^    3  53 

9889 

75  31  20 

98n 

Sun 

E. 

no  19    8 

9830 

108  45  19 

9818 

107  11  15 

9807 

]a5  36  56 

9795 

28 

Antares 

W. 

81  50  41 

9453 

83  33    0 

9449 

85  15  34 

9431 

86  58  24 

9490 

a  AquilflD 

W. 

36  55  58 

3799 

38  12  22 

3613 

39  30  42 

3517 

40  50  47 

3430 

Mars 

E. 

59  47  29 

9606 

58  10    4 

9654 

56  32  23 

9643 

54  54  27 

9639 

a  Arietis 

E. 

66    1  51 

9494 

64  20  29 

9485 

62  38  54 

9477 

60  57    8 

9468 

Venus 

E. 

67  44  47 

9818 

66  10  42 

9806 

64  36  22 

9795 

63    1  47 

9789 

Sun 

E. 

97  41  36 

9738 

96    5  46 

9796 

94  29  41 

9715 

92  53  21 

9703 

29 

Antares 

W. 

95  36  27 

9)67 

97  20  49 

9357 

99    5  26 

9346 

100  50  18 

9336 

a  Aquilie 

W. 

47  53    8 

3101 

49  21  16 

3051 

50  50  25 

3005 

52  20  31 

9969 

Mars 

E. 

46  40  53 

9575 

45    1  24 

9564 

43  21  40 

9553 

41  41  41 

9543 

a  Arietis 

E. 

52  25  32 

9439 

50  42  43 

9497 

48  59  47 

9499 

47  16  44 

9418 

Venus 

E. 

55    4  58 

9794 

53  28  50 

9719 

51  52  26 

9701 

50  15  47 

9689 

Sun 

E. 

84  47  46 

9646 

83    9  53 

9635 

81  31  45 

9693 

79  53  21 

9619 

30 

Antares 

W. 

109  38  12 

9989 

111  24  27 

9981 

113  10  55 

9979 

114  57  36 

9964 

a  AqiiilsB 

W. 

60    3  18 

9791 

61  37  58 

9763 

63  13  14 

9738 

64  49    3 

9714 

Mars 

E. 

a3  18    4 

9499 

31  36  39 

9489 

29  55    0 

9479 

28  13    8 

9464 

aArietis 

E. 

38  40  30 

9415 

36  57  17 

9419 

35  14  10 

9496 

33  31  13 

3436 

Venus 

E. 

42    8  48 

9635 

40  30  41 

9695 

38  52  20 

9615 

37  13  45 

9605 

Sun 

E. 

71  37  38 

9558 

69  57  46 

9548 

68  17  40 

9538 

66  37  20 

9599 

31 

a  AquilflB 

W. 

72  55  23 

9616 

74  33  53 

9603 

76  12  44 

9589 

77  51  54 

9577 

Fomalhaut 

W. 

45  31  22 

3180 

46  57  55 

3114 

48  25  47 

3056 

49  54  51 

3001 

Venus 

E. 

28  57  41 

9561 

27  17  53 

9554 

25  37  55 

9548 

23  57  48 

9549 

Sun 

E. 

58  12  29 

9485 

56  30  55 

9477 

54  49  10 

9470 

53    7  15 

9464 
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JUNE,   1883. 


AT  GREENWICH  APPARENT  NOON. 


• 

I 

I 


Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 


5 
g 

• 


I 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


ApfMTOBt 

Right  A«oeDs'.<ni. 


h      n      • 

4  36  1.23 
4  40  7.00 
4  44  13.17 

4  48  19.72 
4  52  26.64 

4  56  33.89 

5  0  41.44 
5  4  49.27 
5    8  57.38 

5  13  5.72 
5  17  14.29 
5  21  23.04 

5  25  31.96 
5  29  41.03 
5  33  50.23 

5  37  59.52 
5  42  8.90 
5  46  18.34 

5  50  27.83 
5  54  37.35 

5  58  46.88 

6  2  56.39 

6  7  5.84 
6  11  15.25 

6  15  24.59 
6  19  33.84 
6  23  42.96 

6  27  51.94 
6  32  0.76 
6  36    9.39 

6  40  17.81 


DUTfor 
IHonr. 


0.232 
0.250 
0.966 

0.281 
0.805 
0.308 

0.321 
0.332 
0.342 

0.351 
0.360 
0.368 

0.375 
0.380 
0.385 

0.392 
0.394 

0.396 
0.396 
0.396 

0.395 
0.394 
0.391 

0.387 
0.382 
0.376 

0..369 
0.362 
0.354 


10.345 


Apparent 
Deoliuation. 


// 


N.22  2  56.9 
22  10  57.0 
22  18  33.9 

22  25  47.5 
22  32  37.7 
22  39    4.2 

22  45  6.9 
22  50  45.6 

22  56    0.3 

23  0  50.8 
23  5  17.0 
23    9  18.9 

23  12  56.3 

16-^  9.1 

W.3 

1  20.8 
23  23  19.7 
23  24  53.9 

23  26     3.3 

23  26  47.8 
23  27    7.5 

23  27  2.4 
23  26  32.4 
23  25  37.6 

23  24  18.1 
23  22  33.9 
23  20  25.0 

23  17  51.4 
23  14  53.3 
23  11  30.7 


N.23    7  43.7 


DUr.  for 
1  Hour. 


+  20.48 
19.52 
18.55 

+ 17.57 
16.59 
15.60 

+  14.60 
13.60 
12.50 

+  11.58 

10  57 

9.55 

+  8.53 
7.61 
6.49 

+  5.47 
4.44 

3.41 

+   2.37 

1.34 

+  0.30 

-  0.73 
1.76 
2.79 

-  3.82 
4.85 

5.88 

-  6.92 
7.94 
8.96 

-  9.97 


Semi- 
dinmeler. 


// 


5  48.36 
5  48.22 
5  48.09 

5  47.96 
5  47.83 
5  47.72 

5  47.61 
5  47.50 
5  47.40 

5  47.30 
5  47.21 
5  47.12 

5  47.04 
5  46.96 
5  46.88 

5  46  81 
5  46.74 
5  46.67 

5  46.61 
5  46.55 
5  46.50 

5  46.45 
5  46.40 
5  46.35 

5  46.31 
5  46.27 
5  46.24 

5  46.21 
5  46.18 
5  46.16 

5  46.15 


sidereal 
Time  of 
Semi- 
diametor 
Piueing 
tferidJanJ 


68.41 
68.46 
68.51 

68.56 
68.61 
68.65 

68.69 
68.73 
68.77 

68.80 

68.83 
68.86 

68.89 
68.92 
68.94 

68.96 
68.97 

68.98 

68.98 
68.98 
68.98 

68.98 
68.97 
68.96 

68.94 
68.92 
68.90 

68.88 
68.86 
68.83 

68.79 


BqostioD  of 

Time, 

to  be 
Su1>trActed 

from 


Added  to 

AppAreot 

Time. 


m      • 

2  28.99 
2  19.80 
2  10.21 

2  0.25 
149.92 
139.26 

128.29 
1  17.05 
1    5.54 

0  53.79 
0  41.81 
0  29.64 

0  17.31 
0    4.84 


Tff 


0  20.47 
0  33.26 
0  46.11 

0  59.01 

1  11.93 
1  24.87 

1  37.78 

1  50.65 

2  3.46 

2  16.21 
2  28.86 
2  41.39 

2  53.78 

3  6.01 
3  18.05 

3  29.88 


Diitfor 
IHour. 


H 

0.374 
0.392 
0.406 

0.423 
0.437 
0.450 

0.463 
0.474 
0.484 

0.493 
0.502 
0.510 

0.517 
0.522 
0.527 

0.531 
0.534 
0.536 

• 

0.538 
0.5.38 
0.538 

0.537 
0.536 
0.533 

0.529 
0.524 
0.518 

0.511 
0.504 
0.496 

0.486 


2fOTB.— The  mean  time  of  eemldiameter  paaaiiig  may  bo  found  by  sabtnctiiig  0*.19  from  the  eidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  nortii  declinations  are  increasing; 
the  sign  —  indicates  that  north  declinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOON. 


8 


O 


Fiid. 

Sat. 
Sun. 

Mod. 

Tues. 

Wed, 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues, 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

Sun. 


a 


o 

I 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Bight  Aaoenskm. 


4  36  1.66 
4  40  7.41 
4  44  13.55 

4  48  20.07 
4  52  26.96 

4  56  34.18 

5  0  41.70 
5  4  49.50 
5    8  57.57 

5  13  5.88 
5  17  14.41 
5  21  23.13 

5  25  32.02 
5  29  41.05 
5  33  50.21 

5  37  59.47 
5  42  8.81 
5  46  18.22 

5  50  27.67 
5  54  37.15 

5  58  46.64 

6  2  56.11 
6  7  5.58 
6  11  14.90 

6  15  24.20 
6  19  33.41 
6  23  42.50 

6  27  51.44 
6  32  0.23 
6  36    8.82 

6  40  17.21 


Dift  for 
1  Hoar. 


8 

0.34S> 
0.2G5 

0.280 
0.294 
0.307 

0.320 
0..331 
0.341 

0.350 
0.3(K) 
0.367 

0.374 
0.379 
0.384 

0..387 
0.301 
0.393 

0.395 
0.395 
0.395 

0.394 
0.393 
0.390 

0.386 
0.381 
0.375 

0.368 
0.361 
0.353 


10.344 


Apparent 
Declination. 


N.  22  2  57.7 
22  10  57.7 
22  18  34.6 

22  25  48.1 
22  32  38.2 
22  39    4.6 

22  45  7.2 
22  50  45.9 
22  56    0.5 


23  0  51.0 
23  5  17.1 
23    9  18.9 


23  12  56.3 
23  16  9.2 
23  18  67.3 

23  21  20.8 
23  23  19.7 
23  24  5a9 

23  26    3.3 

23  26  47.8 
23  27     7.5 

23  27  2.4 
23  26  32.5 
23  25  37.8 

23  24  18.3 
23  22  34.1 
23  20  25.3 

23  17  51.8 
23  14  53.7 
23  11  31.2 

N.  23    7  44.3 


Diff.  fur 
1  Hoar. 


•1-20.48 
19.52 
18.55 

+ 17.57 
16.59 
15.G0 

+  14.60 
13.60 
12.59 

+  11.58 

10.57 

9.55 

+  8.53 
7.51 
6.48 

+  5.47 
4.44 
3.41 

+    2  37 

1.34 

+   0.30 

-  0.73 
1.76 
2.79 

-  3.82 
4.85 

5.88 

-  6.92 
7.94 
8.96 

-  9.97 


Eqnation  of 

Time, 

to  be 

Addt'd  fo 


Sabtracted 

from 
Mean  Time. 


m        B 

2  28.98 
2  19.79 
2  10.20 

2  0.24 
1  49.91 
1  39.25 

1  28.28 
1  17.04 
1     5.53 

0  53.78 
0  41.80 
0  29.64 

0  17.31 

0    4.84 


^^7777 

0  20.47 
0  33.25 
0  46.10 

0  59.00 

1  11.92 
1  24.86 

1  37.77 

1  50.64 

2  3.45 

2  16.19 
2  28.84 
2  41.37 

2  53.76 

3  5.99 
3  18.02 

3  29.85 


DifC   for 
1  Hour. 


H 

0.374 
0.392 
0.408 

0.423 
0.437 
0.450 

0.463 
0.474 
0.484 

0.493 
0.502 
0.510 

0.517 
0.522 
0.527 

0.5  H 
0.534 
0.536 

0.538 
0.538 
0.538 

0.537 
0.536 
0.533 

0.529 
0.524 
0.518 

0.511 
0.504 
0.496 

0.486 


Sidereal 

Time, 

or 

Ki|^t  Aeoension 

of 

Hean  Son. 


~K      m       i 

4  38  30.64 
4  42  27.20 
4  46  23.75 

4  50  20.31 
4  54  16.87 

4  58  13.43 

5  2  9.98 
5    6    6.54 

5  10    aio 

5  13  59.66 
5  17  56.21 
5  21  52.77 

5  25  49.33 
5  29  45.89 
5  33  42.44 

5  37  39.00 
5  41  35.56 
5  45  32.12 

5  49  28.67 
5  53  25.23 

5  57  21.78 

6  1  18.34 
6  5  14.89 
6    9  11.45 

6  13  8.01 
6  17  4.57 
6  21     1.13 

6  24  57.69 
6  28  54.24 
6  32  50.80 

6  36  47.36 


Note  — ^Tbe  aemidiameter  for  mean  noon  may  be  amamed  the  same  as  that  for  apparent  noon. 

Tbe  sign  -f  prefixed  to  the  hourly  ohan^o  of  declination  indicatofl  that  north  deolinationa 
are  increaeing ;  the  sign  —  indicates  that  north  declinatioDa  are  decreasing. 


Diff.  for  1  Honr, 
+  9".8o65. 
(Table  in.) 
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g 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
90 
21 

22 
23 
24 

25 

26 
27 

28 
29 
30 

31 


I 
I 


152 
153 
154 

155 
156 
157 

158 
159 
160 

161 
162 
163 

164 
165 
166 

167 
168 
169 

170 
171 
172 

173 
174 
175 

176 

177 

178 

179 
180 
181 

182 


AT  GREENWICH  llEAN  NOON. 


THE  SUN^S 


TRUE  LONGITUDE. 


// 


70  36  43.8 

71  34  12.4 

72  31  40.2 

73  29    7.1 

74  26  33.2 

75  23  58.4 

76  21  22.8 

77  18  46.2 

78  16    8.7 

79  13  302 

80  10  50.7 

81  8  10.2 

82  5  28.8 

83  2  46.6 

83  60    3.5 

84  57  19.6 

85  54  35.0 

86  51  49.7 

87  49     3.8 

88  46  17.4 

89  43  30.6 

90  40  43.5 

91  37  56.2 

92  35    8.7 

93  32  21.1 

94  29  33.6 

95  26  46.1 

96  23  58.7 

97  21   11.4 

98  18  24.2 

99  15  37.1 


X' 


II 


36  12.4 

33  40.8 
31     8.4 

28  35.1 
26  1.1 
23  26.2 

20  50.4 
18  13.6 
15  35.9 

12  57.3 

10  17.7 

7  37.0 

4  55.4 

2  13.0 

59  29.8 

56  45.8 
54  1.0 
51  15.5 

48  29.4 
45  42.9 
42  56.0 

40    8.7 

37  21.2 

34  33.5 

31  45.8 
28  58.1 
26  10.4 

23  22.8 
20  35.3 
17  48.0 

15    0.8 


Dlff.  for 
1  Hoar. 


43.71 
43.68 
43.G4 

43.61 
43.57 
43.54 

43.50 
43.46 
43.42 

43.38 
43.34 
43.30 

43.26 
43.SJ2 
43.19 

43.16 
43.13 
43.10 

43.08 
43.06 
43.04 

43.03 
43.02 
43.02 

43.02 
43.02 
43.02 

43.02 
43.03 
43.03 


143.04 


LATITUDE. 


// 


+  0.27 
+  0.13 
-0.01 

-0.14 
0.27 
0.38 

-0.45 
0.50 
0.52 

-0.51 
0.47 
0.41 

-0.33 

0.21 

-0.09 

+  0.04 
0.17 
0.30 

+  0.40 
0.50 
0.56 

+  0.57 
0.57 
0.54 

+  0.49 
0.40 
0.30 

+  0.17 
+  0.04 
-0.09 

-0.22 


L<^aritiuu 

of  the 

Rudias  Vector 

of  the 

E«rth. 


0.0062027 
0.0062660 
0.0063271 

0.0063859 
0.0064423 
0.0064961 

0.0065474 
0.0065963 
0.0066428 

0.0066871 
0.0067292 
0.0067692 

0.0068071 
0.0068432 
0.0068776 

0.0069103 
0.0069415 
0.0069712 

0.0069996 
0.0070265 
0.0070519 

0.0070759 
0.0070984 
0.0071195 

0.0071389 
0.0071566 
0.0071723 

0.0071860 
0.0071977 
0.0072071 

0.0072141 


Dili:  for 
1  Hour. 


+  26.8 
25.9 
25.0 

+  24.0 
23.0 
22.0 

+  20.9 

•  19.9 

18.9 

+  18.0 
17.1 
16.2 

+  15.4 
14.7 
14.0 

+  13.3 
12.7 
12.1 

+  11.5 
10.9 
10.3 

+  9.7 
9.1 

8.4 

+  7.7 
6.9 
6.1 

+  5.3 
4.4 
3.4 

+  2.4 


l£e«ii  Time 

of 

Sidereal  Noon. 


9  18  19.07 
9  14  23.16 
9  10  27.25 

9  6  31.34 
9  2  35.43 
8  58  39.52 

8  54  43.61 
8  50  47.69 
8  46  51.77 

8  42  56.85 
8  38  59.95 
8  35     4.05 

8  31  8.13 
8  27  12.22 
8  23  16.31 

8  19  20.41 
8  15  24.49 
8  11  28.58 

8  7  82  67 
8  3  36.77 
7  59  40.85 

7  55  44.94 
7  51  49.03 
7  47  53.12 

7  43  57.20 
7  40  1.29 
7  36     5.38 

7  82  9.47 
7  28  13.55 
7  24  17.64 


17  20  21.73 


KoiB. — ^The  nnmbers  in  oolamn  X  correspond  to  the  true  equinox  of  the  date,  in  column  A'  to 
the  mean  equinox  of  January  (H.O. 


Diit  for  I  Hoar, 
—  9«.82y6. 
(Tattle  n.) 
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GREENWICH  MEAN  TIME. 

i 

• 

THE 

MOON'S 

• 

• 

■   3 
1 

SBMIDIAMETBR. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Koon. 

Midnight 

Noon. 

Biff,  for 
IHour. 

Midnight 

Diff.  for 
1  Hour. 

Meridion  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

1 

2 
3 

16  24!'5 
16  28.0 
16  27.9 

16  26.7 
16  28.4 
16  26.4 

60    6!5 
60  19.3 
60  19.0 

+  o!r6 

+  0.87 
-0.31 

60  14!4 
60  20.9 
60  13.6 

+  0.53 

-0.02 

0.60 

h      m 

21  16.8 

22  14.5 

23  14.0 

m 
2.36 

2.45 

2.50 

A 

25.6 
26.6 
27.6 

4 
5 
6 

16  24.0 
16  16.4 
16    5.6 

16  20.6 
16  11.3 
15  59.5 

60    4.6 
59  36.6 
68  57.2 

-0.89 
1.42 
1.82 

59  52.2 
59  18.1 
58  34.5 

-1.17 
1.65 
1.96 

6 

0  14.0 

1  12.9 

2.49 
2.40 

28.6 
0.2 
1.2 

7 
8 
9 

15  52.9 
15  39.2 
15  25.8 

15  46.1 
15  32.4 
15  19.5 

58  10.3 
57  20.1 
56  30.8 

-2.06 
2.1] 
1.97 

57  45.3 
56  55.1 
56    7.6 

-2.10 
2.07 

1.87 

2  9.2 

3  2.1 
3  51.6 

2.28 
2.13 
1.99 

2.2 
3.2 
4.2 

10 
11 
12 

15  13.6 
15    3.3 
14  55.5 

15    8.2 
14  59.1 
14  52.6 

55  45.9 
55    8.3 
54  39.6 

-1.73 
].39 
0.99 

55  26.1 
54  52.7 
54  29.0 

-1.57 
1.20 
0.77 

4  38.1 

5  22.3 

6  5.1 

1.88 
1.81 
1.76 

5.2 
6.2 
7.2 

13 
14 
15 

14  50.4 
14  48.1 
14  48.4 

14  48.9 
14  47.9 
14  49.5 

54  20.9 
54  12.3 
54  13.4 

-0.57 
-0.15 
+  0.24 

54  15.3 
54  11.7 
54  17.4 

-0.36 

+  0.04 

0.42 

6  47.3 

7  29.8 

8  13.4 

1.76 
1.79 
1.84 

8.2 

9.2 

10.2 

16 
17 
18 

14  51.1 

14  55.9 

15  2.3 

14  532 

14  58.9 

15  6.0 

54  23.4 

54  41.0 

55  4.6 

+  0.57 
0.87 

1.08 

54  31.3 

54  52.2 

55  18.2 

+  0.73 
0.98 
1.17 

8  58.5 

9  45.6 
10  34.7 

1.92 
2.01 
2.09 

11.2 
12.2 
13.2 

19 
20 
21 

15    9.9 
15  18.2 
15  26.8 

15  14.0 
15  22.5 
15  31.0 

55  32.6 

56  3.1 
56  34.5 

+  1.22 
1.30 
1.30 

55  47.6 

56  18.8 
56  50.0 

+  1.27 
1.31 
1.28 

11  25.6 

12  17.7 

13  10.2 

2.15 
2.18 
2.18 

14.2 
15.2 
16.2 

22 
23 
24 

15  35.2 
15  43.2 
15  50.6 

15  39.2 
15  47.0 
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3.883 

21 

17  38  31.23 

9.9P57 

19  45  25.1 

0.643 

22 

15  54  47.28 

9.1444 

18  32  33.6 

3.796 

22 

17  40  46.61 

9.9570 

19  44  31.3 

0.960 

23 

15  56  56.04 
MO 

9.1476 

>NDAY 

S.  18  36  18.7 
18. 

3.709 

23 

17  43    2.07 
WED 

9J85A3 

NESDi 

S.  19  43  31.1 
VT  20. 

1.056 

0 

15  59    4.99 

9.1507 

S.  18  39  58.6 

3.691 

0 

17  45  17.61 

9.9596 

S.  19  42  24.6 

1.169 

1 

16    1  14.12 

9.1537 

18  43  33.2 

3.531 

1 

17  47  33.22 

9.9608 

19  4111.7 

1.969 

2 

16    3  23.43 

9.1567 

18  47   2.3 

■     3.440 

2 

17  49  48.90 

9.9619 

19  39  52.4 

1.376 

3 

16    5  32.93 

9.1598 

18  50  26.0 

3.350 

3 

17  .52    4.65 

9.9630 

19  38  266 

1.463 

4 

16    7  42.61 

9.1096 

18  53  44.3 

3.959 

4 

17  54  20.46 

9.9640 

19  36  54.4 

1.500 

5 

16    9  52.47 

9.1657 

18  56  57.1 

3.168 

5 

17  56  36.33 

9.9660 

19  35  15.8 

1.697 

6 

16  12    2.50 

9.1667 

19    0    4.4 

3.076 

6 

17  58  52.26 

9.9060 

19  33  30.8 

1.603 

7 

16  14  12.71 

9.1717 

19   3   6.2 

9.983 

7 

18    1     8.25 

9.9668 

19  31  39.4 

1.911 

8 

16  16  2;il0 

9.1746 

19   6   2.4 

9.690 

8 

18    3  24.28 

9.9678 

19  29  41.5 

9.018 

9 

16  18  33.66 

9.1774 

19    8  53.0 

9.797 

9 

18    5  40.36 

9.9663 

19  27  37.2 

9.195 

10 

16  20  44.39 

9.1803 

19  1 1  38.0 

9.703 

10 

18    7  56.48 

9.9691 

19  25  26.5 

9.939 

11 

16  22  55.29 

9.1631 

19  14  17.3 

9.606 

11 

18  10  1265 

9.9696 

19  23   9.4 

9.339 

12 

m  25    6.36 

9.1856 

19  16  51.0 

9.513 

12 

18  12  28.86 

9.9704 

19  20  45.8 

9.447 

13 

16  27  17.59 

9.1866 

19  19  18.9 

9.41B 

13 

18  14  45.10 

9.9710 

19  18  15.8 

9.553 

14 

16  29  28.99 

9.1913 

19  21  41.1 

9.399 

14 

18  17     1.38 

9.9716 

19  15  39.4 

9.660 

15 

16  31  40..55 

9.1940 

19  23  57.5 

9.995 

15 

18  19  17.69 

9.9791 

19  12  5a6 

9.787 

16 

16  :»  52.27 

9.1967 

19  26    8.1 

9.196 

16 

18  21  34.03 

9.9795 

19  10    7.4 

9.673 

17 

16  36    4.15 

9.1993 

19  28  12.9 

9.039 

17 

18  23  50.JI9 

9.9798 

19   7  11.8 

9.960 

18 

16  38  16.18 

9.9018 

19  30  11.9 

1.934 

18 

18  26    6.77 

9.9739 

19   4   9.8 

3.087 

19 

16  40  28.37 

9.9044 

19  32    5.0 

1.835 

19 

18  28  23.17 

9.9734 

19    1    1.4 

3.193 

20 

16  42  40.71 

9.S069 

19  33  52.1 

1.736 

20 

18  30  39.58 

9.9737 

18  57  46.6 

3.999 

21 

16  44  53.20 

2.3094 

19  35  33.3 

1.637 

21 

18  32  56.01 

9.9739 

18  .54  25.5 

3.405  1 

22 

16  47    5.84 

9.9116 

10.37    8.5 

1.539 

22 

18  35  12.45 

9.9740 

18  50  58.0 

3.511 

23 

16  49  18.62 

9.9149 

19  38  37.8 

1.438 

23 

18  37  28.89 

9.9741 

18  47  24.2 

3.617 

24 

16  51  31.54 

9.9165 

S,19  40    1.1 

1.337 

24 

18  39  45.34 

9.9749 

S.  18  43  44.0 

3.793 

X. 
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GREEMWICH  MKAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bi|[btAMMialon. 

Diff.for 
IMiuate. 

Seclisatiou. 

Dlflf  for 
IMinate. 

Hoar. 

Right  AMenafan. 

Diff.  for 
1  Minute. 

DecUnation. 

• 

Diff.ror 
IMiDote. 

THl 

IRSDA 

Y  21. 

SATURDAY  23. 

b     m     8 

• 

O        t        fi 

It 

b    m     8 

B 

_         O         t^H 

tt 

0 

16  39  45.34 

9.S743 

S.  18  4S  44.0 

3.793 

0 

20  28  14.80 

9.9357 

8. 13  50  33.3 

8.995 

1 

18  42     1.79 

9.974a 

18  :i9  57.5 

3.898 

1 

20  30  28.90 

9.9343 

13  42  13.2 

8.375 

2 

18  44  18.24 

9.9741 

18  36    4.7 

3.933 

2 

20  32  42.92 

9J233I 

13  a3  48.3 

8.456 

3 

18  46  34.68 

9J3740 

18  32    5.6 

4.038 

3 

20  34  56.87 

9.9318 

13  25  18.() 

8.534 

4 

18  48  51.12 

9.9739 

18  28    0.2 

4.143 

4 

20  37  10.74 

9.9306 

13  16  44.2 

8.619 

5 

18  51    7..55 

9.3737 

18  23  48.5 

4.947 

5 

20  39  44.54 

9.9993 

13    8    5.1 

8.690 

6 

18  5;}  23.97 

9.9735 

18  19  30.6 

4.350 

6 

20  41  38.26 

9.9980 

12  59  21.4 

8.767 

7 

18  55  40.37 

9J2739 

18  15   6.5 

4.454 

7 

20  4:3  51.90 

9J2967 

12  50  3:^.1 

8.849 

8 

18  57  5<).75 

9.9799 

18  10  36.2 

4.558 

8 

20  46    5.46 

9.9954 

12  4 1  40.3 

8.917 

9 

19    0  13.12 

9J9796 

18    5  59.6 

4.661 

9 

20  48  18.95 

9.9349 

12  32  43.1 

8.991 

10 

19    2  29.46 

9.979^ 

18    1  16.i) 

4.763 

10 

20  50  32.36 

9.9999 

12  23  41.4 

9064 

11 

19    4  45.78 

9.9718 

17  56  28.1 

4.865 

11 

20  52  45.70 

9.2316 

12  14  a5.4 

9.136 

12 

19    7    2.07 

9.9713 

17  51  33.1 

4.967 

12 

20  54  58.96 

9.9903 

12    5  25.1 

9i»8 

13 

19    9  ]8JV3 

9.9706 

17  46  32.0 

5.069 

13 

20  57  1214 

9.9191 

1156  10.5 

9.979 

14 

19  11  34..56 

9.9703 

17  41  24.8 

6.170 

14 

20  59  25.25 

9.9179 

11  46  51.6 

9.349 

15 

19  13  50.76 

9.9697 

17  36  11.6 

5J871 

15 

21     1  38.29 

9.9167 

1 1  37  28.() 

9.418 

16 

19  16    6.92 

9.9690 

17  30  52.3 

5.379 

16 

21    3  51.25 

9.9154 

1128    1.5 

9.486 

17 

19  Id  23.04 

9.9684 

17  25  27.0 

6.471 

17 

21     6    4.14 

9.9149 

1118  30.3 

9.553 

18 

19  20  39.13 

9.96n 

17  11)  55.8 

6J170 

18 

21    8  16.96 

9.9131 

11    8  55.1 

9.690 

19 

19  22  55.17 

9.9670 

17  14  18.6 

6.669 

19 

21   10  29.71 

9.9119 

10  59  15.9 

9.685 

20 

19  25  11.17 

9.9609 

17    8  35.5 

6.767 

20 

21  12  42.39 

9.9107 

10  49  32.9 

9.Y49 

21 

19  27  27.12 

9.96&4 

17    2  46.5 

6.866 

21 

21  14  54.m 

9.9096 

10  39  46.0 

9.813 

22 

19  29  43.02 

9.9646 

16  56  51.6 

6.964 

22 

21  17    7.53 

9.9084 

10  29  55.3 

9.876 

23 

19  3>  58.87 
FI 

9.9638 

IIDAY 

S.  16  50  50.8 
22. 

6.069 

23 

21  19  20.00 
SII 

9.9079 

NDAY 

a  10  20    OJd 
24. 

94)88 

0 

19  34  14.68 

9.9630 

S.  16  44  44.2 

6.158 

0 

21  21  32.40 

9.9069 

S.10  10   2.7 

10.000 

1 

19  36  30.43 

9.9690 

16  38  31.8 

6.954 

1 

21  23  44.74 

9.9051 

10    0    0.9 

10.050 

2 

19  38  46.12 

9.9611 

16  32  13.7 

6.349 

2 

2J  25  57.01 

9.9040 

9  49  55.6 

10.118 

3 

19  41     1.76 

9.9609 

16  25  49i) 

6.444 

3 

21  28    9.22 

9.9030 

9  39  46.7 

10.177 

4 

19  43  17.:M 

9.9589 

16  19  20.4 

6.538 

4 

21  30  21.37 

9.9090 

9  29  34.3 

10.935 

5 

19  45  32.86 

9.9581 

1612  45.3 

6.639 

5 

21  32  a3.46 

9.9011 

9  19  18.5 

10.991 

6 

19  47  48.31 

9.9570 

16   6   4.5 

6.796 

6 

21  34  45.50 

9.9009 

9    8  59.4 

10..346 

7 

19  .50    3.70 

9.2560 

15  59  18*2 

6.819 

7 

21  36  57.48 

9.1999 

8  58  37.0 

10.401 

8 

19  52  19.03 

9.9550 

15  52  26.3 

6.911 

8 

21  39    9.40 

9.1989 

8  48  11.3 

10.455 

9 

19  54  34.30 

9.9539 

15  45  28.9 

7.009 

9 

21  41  21.27 

9.1973 

8  37  42.4 

10.507 

10 

19  .56  49.50 

9.9597 

15  :38  26.0 

7J0B3 

10 

21  43  a3.08 

9.1964 

8  U7  10.4 

10.559 

11 

19  59    4.63 

9.9516 

15  31  17.7 

7.183 

11 

21  45  44.84 

9.1956 

8  16  35.3 

10.610 

12 

20     1  19.69 

9.9504 

15  24    4.0 

7.973 

12 

21  47  56.55 

9.1948 

8    5  57.2 

10.659 

13 

20    3  34.68 

9J9493 

15  16  44.9 

7.369 

13 

21  50    8.21 

9.1940 

7  55  16.2 

10.708 

14 

20    5  49.60 

9.9489 

15    9  20.5 

7.450 

14 

21  5i  WM 

9.1939 

7  44  32.2 

10.757 

15 

20    8    4.46 

9.9470 

15    1  50.9 

7.538 

15 

21  54  31.40 

9.1995 

7  3:}  45.4 

10.803 

16 

20  10  19.24 

9.9457 

14  54  lao 

7.685 

16 

21  56  42.93 

9.1918 

7  22  55.8 

10.849 

17 

20  12  33.05 

9.9445 

14  46a5.9 

7.711 

17 

21  58  54.42 

9.1919 

7  12   3.5 

IQJdM 

18 

20  14  48.58 

9.9439 

14  38  50.7 

7.796 

18 

22    1    5.88 

9.1906 

7    1    8.5 

104»38 

19 

20  17    3.14 

9.9490 

14  31    0.4 

7.889 

19 

22    3  17.30 

9.1900 

6  50  10.9 

10.981 

20 

20  19  17.62 

9.9407 

14  23    4.9 

7.966 

20 

22    5  28.()8 

9.1894 

6  39  10.8 

11.093 

21 

20  21  :32.03 

9.9395 

14  15    4.4 

6.049 

21 

22    7  40.03 

9.1889 

6  28   8.2 

11.063 

22 

20  23  46.36 

9.9389 

14    6  59.0 

8.139 

22 

22    9  51.35 

91884 

6  17    3.2 

11.103 

23 

20  26    0.62 

9.9370 

13  58  48.6 

8.914 

23 

22  12    2.64 

9.1880 

6    5  55.8 

11.149 

24 

20  28  14.80 

9.9357 

S.  13  50  33.3 

8J995 

24 

22  14  13.91 

9.1876 

S.  5  54  46.1 

ll.;80 
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GREENWfCH 

MEAN  TIME. 

THE  MOON'S  BIGHT  ASCEKSION  AKD  DECLINATION. 

Hoar. 

Bight  AMenaioB. 

• 

Diff.for 
1  Minute. 

DeeUoatkiD. 

IHiLfor 
llCiuate 

Hoot. 

Bight  Aacxsuion. 

DIfllfor 
iMinate. 

DecUB«tioD. 

Dili:  for 
1  Hikute. 

MC 

►NDAY 

25. 

WEDNESDAY  27. 

h      IB       8 

• 

O         /        /I 

// 

h     m     s 

8 

0      /     It 

M 

0 

22  14  13^1 

9.1876 

S.  5  54  46.1 

11.180 

0 

23  59  33.22 

9.9183 

N.  3  25  37.1 

11.751 

1 

22  16  25.15 

9.1879 

5  43  34.2 

11.917 

1 

0    1  46.37 

9.9901 

3  37  21.7 

11.736 

2 

22  18  36.37 

9.1868 

5  32  20.1 

11.953 

2 

0    3  .59.63 

9.9918 

3  49   5.4 

11.719 

3 

22  20  47.57 

9.180& 

5  21    3.8 

11.968 

3 

0    6  12.99 

9.9937 

4    0  48.0 

11.701 

4 

22  22  58.75 

9.1863 

5   9  45.5 

11.399 

4 

0    8  26.47 

9.9857 

4  12  29.5 

llUi89 

5 

22  25    [)M 

9.I86I 

4  58  25.2 

11.355 

5 

0  10  40.07 

9J9977 

4  24    9.9 

11.663 

6 

22  27  21.(^ 

9.1859 

4  47   2.9 

ll.?87 

6 

0  12  53.79 

9.9997 

4  35  49.1 

11.649 

7 

22  29  32.23 

9.1857 

4  35  38.7 

11.417 

7 

0  15    7.63 

9.9317 

4  47  27.0 

11.619 

8 

22  31  4a:37 

9.1856 

4  24  12.8 

11.447 

8 

0  17  21. 59 

9.9338 

4  59   3.4 

11.595 

9 

22  33  51.50 

9.1855 

4  12  45.1 

11.476 

9 

0  19  35.68 

9J33S9 

5  10  38.4 

11.571 

10 

22  36    5.63 

9.1855 

4    1  15.7 

11.503 

10 

0  21  49JM) 

9.9381 

5  22  119 

11JH5 

11 

22  38  16.76 

9.1856 

3  49  44.7 

11.530 

11 

0  24    4i25 

9.9409 

5  33  43.8 

11.517 

12 

22  40  27.90 

9.1857 

3  38  12.1 

11.556 

12 

0  26  18.74 

9.9496 

5  45  14.0 

11.489 

13 

22  42  39.04 

91857 

3  26  38.0 

11.580 

13 

0  28  33.36 

9.9448 

5  56  42.5 

11.46^ 

14 

22  44  50.19 

9.1858 

3  15   2.5 

11.603 

14 

0  30  48.12 

9.9479 

6   8   9.2 

11.430 

15 

22  47    1.34 

9.1860 

3   3  25.6 

11.696 

15 

0  33    3.03 

9.9497 

6  19  34.1 

11.908 

]6 

22  49  12.51 

9.1863 

2  51  47.4 

11.647 

16 

0  35  18.08 

9.9591 

6  30  .57.0 

11.965 

17 

22  51  23.70 

9.1866 

2  40   7.9 

11.667 

17 

0  37  3:3.28 

9.9545 

6  42  17.9 

11.331 

18 

22  53  34i)0 

9.1860 

2  28  27.3 

UJB86 

18 

0  39  48.62 

9.9570 

6  53  36.7 

11J996 

19 

22  55  4ai3 

9.1873 

2  16  45.6 

11.704 

19 

0  42    4.12 

9.9596 

7   4  53.4 

11.959 

20 

22  57  57.38 

9.1877 

2   5   2.8 

11.799 

20 

0  44  19.77 

9JMS9 

7  16   7.8 

ll.»I 

21 

23    0    8.65 

9.1881 

1  53  19.0 

11.738 

21 

0  46  35.58 

9J9648 

7  27  19.9 

11.189 

22 

23    2  19.95 

9.1886 

1  41  34.3 

11.753 

22 

0  48  51.54 

9.9674 

7  38  29.6 

11.149 

23 

23    4  31^ 

9.1809 

S.  129  4a7 

11.767 

23 

0  51    7.67 

9.9709 

N.  7  49  36.9 

11.100 

TU 

ESDAT 

r  26. 

THl 

JRSDA 

Y  28. 

0 

23    6  42.66 

9.1808 

8.  1  18   2.3 

11.779 

0 

0  53  23.96 

9.e799 

N.  8   0  41.6 

11^7 

1 

23    8  54.06 

9.1904 

1    6  15.2 

11.701 

1 

0  55  40.42 

9Jr757 

8  11  43.7 

11.013 

2 

23  11    5.51 

9.1019 

0 .54  27.4 

11.809 

2 

0  57  57.04 

9.9784 

8  22  43.2 

10.960 

3 

23  13  17.00 

9.1919 

0  42  39.0 

11.811 

3 

1     0  13.83 

9.9819 

8  33  40.0 

lojna 

4 

23  15  28.54 

9.1997 

0  30  50.1 

11.819 

4 

1    2  30.79 

9.9841 

8  44  33.9 

10.875 

5 

23  17  40.13 

9.1935 

019    0.7 

11.696 

5 

I    4  47.92 

9.9870 

8  55  25.0 

10.897 

6 

23  19  51.76 

9.1943 

8.  0   7  11.0 

11.839 

6 

1     7    5.23 

9.9000 

9   6  13.1 

10.776 

7 

23  22    3.45 

9.1953 

N.  0   4  39.1 

11.837 

7 

1    9  22.72 

9.9990 

9  16  5ai 

10.795 

8 

23  24  15.20 

9.1963 

0  16  29.5 

11.841 

8 

1  11  40.38 

9.9068 

9  27  40.1 

10.673 

9 

23  26  27.00 

9.1973 

0  28  20.0 

11.844 

9 

1  13  58.22 

9.9988 

9  3818.9 

10.690 

10 

23  28  38.87 

9.1964 

0  40  10.7 

11.846 

10 

1  16  16.24 

9.3010 

9  48  54.5 

10.565 

11 

23  30  50.81 

9.1995 

0  52    1.5 

11.847 

11 

1  18  34.45 

9.3050 

9  59  2a7 

10.506 

12 

23  33    2.81 

9.9006 

1    3  52.3 

11.846 

12 

1  20  52.84 

9.3081 

10   9  55.5 

10.451 

13 

23  35  14.88 

9.9018 

1  15  43.0 

11.844 

13 

1  23  11.42 

9J)119 

10  20  20.9 

10.303 

14 

23  37  27.03 

9.9031 

127  33.6 

11.849 

14 

1  25  30.19 

9.3143 

10  30  42.7 

10.333 

15 

23  39  39.26 

9.9045 

1  39  24.0 

11.837 

15 

1  27  49.14 

9JJ174 

10  41    0.9 

10.979 

16 

23  41  51.57 

9.9068 

1  51  14.1 

11.839 

16 

1  30    8.28 

9.3906 

10  51  15.4 

10.910 

17 

23  44    3.96 

9.9079 

2   3   3.9 

11.896 

17 

1  32  27.61 

9.3938 

11    126.1 

10.147 

18 

23  46  16.43 

9.9086 

2  14  53.2 

11.819 

18 

1  34  47J4 

9J97I 

11  11  3:3.0 

10.0C9 

19 

23  48  28.99 

9.9101 

2  26  42.1 

11.811 

19 

1  37    6.86 

9.3309 

1 1  21  36.0 

10.017 

20 

23  50  41.64 

9.9117 

2  38  30.5 

11.801 

20 

1  39  26.77 

9.3335 

11  31  35.0 

9JB40 

21 

23  52  54.39 

9.9139 

2  50  18.2 

11.790 

21 

1  41  46.88 

9.3368 

114129.9 

9.881 

22 

23  55    7.23 

9.9140 

3   2   5.3 

11.778 

22 

1  44    7.19 

9.3401 

115120.7 

9.819 

23 

23  57  20.17 

9.9166 

3  13  51.6 

11.766 

23 

1  46  27.69 

9.9433 

12    1    7.3 

9.749 

24 

23  59  33.22 

94»83 

N.  3  25  37.1 

11.751 

24 

1  48  48.39 

9.3466 

N.12  10  49.7 

9J670 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASOENSIOK  AND  DECLINATION. 


Hoar. 


Bight  AaeeiisloD. 


Biff,  for 
IMinata. 


Dodixuitton. 


DliKfor 
IMinote 


Hoar. 


Bight  AicoiMion. 


Diitfor 
IMinate. 


Bediniittoii. 


Dlff.fiM- 
IHinate. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

]6 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  29. 


b 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 


48 
51 
53 
55 
58 
0 
2 
5 
7 
10 
12 
14 
17 
19 
21 
24 
26 
29 
31 
33 
36 
38 
2  41 
2  43 


48.39 

• 

8.3M6 

N.12  10  49.7 

9.28 

8.3489 

12  20  27.7 

30.38 

8.3533 

12  30    1.3 

51. ()H 

8.3567 

12  39  30.4 

13.18 

8.3509 

12  48  55  0 

^JP7 

8.3638 

12  58  15.0 

56.76 

8.3006 

13   7  30.2 

18i^ 

8je06 

13  16  40.7 

41.14 

8.3738 

13  25  46.4 

3.64 

8.3766 

13  34  47.1 

26.33 

8.3799 

13  43  42J) 

49.22 

8.3838 

13  52  3:3.6 

12.31 

8.3806 

14    1  19J2 

35.60 

8.3808 

14   9  59.6 

59.09 

8.3031 

14  18  34.8 

22.77 

8.3963 

14  27   4.6 

46.65 

8.3896 

14  35  29.1 

10.72 

8.4088 

14  43  48.1 

34.99 

8.4061 

14  52    1.6 

59.45 

8.4003 

15   0   9.5 

24.11 

8.4191 

15   8  11.8 

48.96 

8.4158 

15  16   8.3 

14.00 

8.4189 

15  23  59.1 

H^^&i 

8.4890 

N.15  31  44.0 

SATURDAY  30. 


2  46 
2  48 
2  50 
2  53 
2  55 
2  58 
0 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


3 
5 
8 
10 
12 
15 
17 
20 
22 
25 
27 
30 
32 
35 
37 
40 
42 
45 


4.64 

8A951 

30.24 

8.4888 

56.02 

8.4318 

21.99 

8.4343 

48.14 

8.4373 

14.47 

9.4408 

40.97 

9.4438 

7.65 

8.4461 

34.50 

9.4468 

1.51- 

8.4516 

28.69 

8.4544 

5a04 

8.4578 

2;{.55 

8.4506 

51.22 

8.4094 

19.04 

8.4650 

47.02 

3.4676 

15.15 

8.4700 

43.42 

8.4799 

11.83 

8.4747 

40.38 

8.4770 

9.07 

8.47B8 

?7m 

8A814 

6.84 

8.4835 

35.91 

8.4866 

5.11 

8.48n 

N.15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
18 
18 

N.18 


39  23.0 
46  56.0 

54  2a0 
143.9 

8  58.6 
16  7.2 
23  9.5 
30  5.4 
36  55.0 

43  38.1 
50  14.7 
56  44.7 

3   8.1 

9  24.8 
15  34.8 
21  38.0 
27  34.4 
33  24.0 
39   6.7 

44  42.4 
5011.0 

55  32.6 
0  47.1 
5  54.4 

10  54.6 


SUNDAY,  JULY  1. 


M 

9.670 
9.597 
9.583 
9.448 
9.378 
9.998 
9.814 
9.135 
94»3 
8.971 
8.887 
03M 
8.717 

8uno 

8.548 
8.458 
8.368 
8.871 
8.178 
8.085 
7.990 
7.894 
7.797 
7.699 


1>        n         •  I  8  I  O         $         M      \  M 

0  1     3  45    5.11      9.4877  N.18  10  54.6       4M 


PHASES  OP  THE  MOON. 


%  New  Moon  • 
]>  First  Quarter 
O  Full  Moon  . 
C  Lttst  Quarter  • 


d  h  m 

4  18  12.5 

12  2  41.5 

20  4  31.6 

27  7  37.7 


7.600 
7.500 
7.300 
7.997 
7.194 
7.001 
6J85 
6.879 
6.778 
6.664 
6J66 
6.445 
6.334 
6.989 
6.110 

5.883 
6.760 
6.653 
5J&36 
5.419 
6.301 
6.189 
6JI63 
4.943 


d        h 

C  Perigee 2    11.7 

C  Apogee 14     9.1 

C  Perigee 29    20.8 
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1 

GREENWICH  MEAN  TIMR. 

1 

LUNAR  DISTANCE8, 

• 

I 

1 

Name  mmI  DiTeciion 
of  Om^ct. 

Noon. 

P.  L. 

of 

Diir. 

Ulh. 

p.  L. 

of 
DMT. 

Yfh. 

p.  L. 

of 
Dill. 

IXh 

• 

P.U  i 
of 
Dfff. 

n  Aqiiilie 
Fomalhaut 

Sow 

W. 
W. 

E. 

0         1        II 

79  31  20 
51  25    2 
51  25  11 

9506 
2954 
9457 

81  11    2 
52  56  13 

49  42  58 

9556 

9910 
9451 

O          1         II 

82  50  58 
54  28  19 
48    0  36 

9547 
9870 
9445 

O           1         '1 

84  31     6 
56     1   16 
46  18    6 

9540 
9834 
9440 

2 

a  Aquite 
FomaJhaut 

Sun 

W. 
W. 
E. 

92  53  52 
63  56  23 
37  44    7 

SS60 
9699 
S4S5 

94  34  38 
65  33    4 
36    1    8 

9519 
9660 
9494 

96  15  25 
67  10  10 
34  18    7 

9590 
9664 
9493 

97  56  10 
68  47  38 
32  35    5 

9S99 
2649 
9494 

6 

Suw 

Rejplua 

Spica 

W. 

E. 
E. 

17    1  55 

56  23  36 
110    2  56 

9689 
9346 
9318 

18  38  59 

54  38  44 

108  17  23 

9688 
9369 
9333 

20  15  55 

52  54  15 

106  32  11 

9606 
9378 
9347 

21  52  40 

51  10    9 

104  47  20 

1 
9T07 

9395 

9369 

7 

Suif 

KeguluB 

Spica 

W. 
E. 
E. 

29  52  22 
42  35  47 
96    8  35 

9776 
9465 
9440 

31  27  21 
40  54  13 
94  25  58 

9791 
9504 

9457 

33    2    0 
39  13    6 
92  43  44 

9808 
9594 
9473 

34  36  17 
37  32  26 
91    1  53 

9544 

9490 

8 

Sun 

J  UPITER 

RegtiluB 
Spica 

W. 
W. 
E. 
£. 

42  22  17 
22  51  52 
29  16  35 

82  38  31 

9911 
3795 
9660 
9574 

43  54  22 
24  27  58 
27  39    2 

80  59    0 

9998 
9733 
9688 
9591 

45  26    5 
26    3  54 
26    2    6 
79  19  53 

9046 
9743 
9717 
9608 

46  57  26 
27  39  37 
24  25  49 

77  41    9 

9964 
9754 
9749 
9695 

9 

Sun 

Jupiter 

Pollux 

Spica 

Antares 

W. 

W. 

W. 

E. 

E. 

54  28  37 
35  34  18 

"24    3  22 
«)  33    8 

114  55    7 

3051 
9618 
3375 
9707 
9745 

55  57  46 
37    8  23 
25  28    3 
67  56  38 
113  19  27 

3068 
9831 
3997 
9793 
9760 

57  26  35 
38  42  10 
96  53  40 
66  20  29 
111  44    7 

3085 
9845 
3190 
9739 
9775 

58  55    3 
40  15  39 
28  20    1 
64  44  41 
110    9    7 

3101 
9860 
3169 
9754 
9791 

10 

Sun 

Jupiter 

Pollux 

Spica 

Antares 

W. 
W. 
W. 
E. 
E. 

66  12  26 
47  58  33 
a5  38    9 
56  50  42 
102  18  55 

.3189 
9998 
3093 
9899 
9869 

67  38  57 
49  30  16 
37    6  27 
55  16  52 
100  45  48 

3196 
9949 
3088 

9843 
9876 

69    5  11 
51     1  42 
38  34  51 

53  43  20 
99  12  58 

3910 
9955 
3086 
9856 
9889 

70  31    8 
52  32  51 
40    3  18 
52  10    5 
97  40  25 

3995 

3066 
98^) 
9909 

11 

•  1 

Sun 

Jupiter 

Pollux 

Spica 

Antares 

W. 

w. 

E. 

77  36  44 
60    4  47 
47  25  22 
44  27  58 
90    1  41 

3991 
3097 
3005 
9990 
9909 

79    1    6 
61  34  26 
48  53  38 
42  56  17 
88  30  41 

3303 
3038 
3008 

9949 
9973 

80  25  14 
63    3  52 
50  21  50 
41  24  51 
86  59  55 

3314 
3047 
3101 
9953 
9985 

81  49    9 
64  33    6 
51  49  58 
39  5:3  39 
85  29  23 

3395 

3057 
3105 
9963 

9994 

12 

Sun 

Pollux 

Regulus 

Spica 

Autares 

W. 
W. 
W. 
E. 
E. 

88  45  43 
59    9  20 
22    7  19 
32  20  38 
77  59  43 

3373 
3197 
3138 
3007 
3040 

90    8  30 
60  36  57 
23  34  42 
30  50  34 
76  30  20 

3389 
3130 
3131 
3014 
3047 

91  31     7 
62    4  30 
25    2  14 
29  20  39 
75    1    6 

3380 
3134 
3196 
3091 
r     3056 

92  53  36 
63  31  58 

26  29  53 

27  50  52 
73  32    2 

3397 
3138 
3191 
3098 
3009 

13 

Sun 
Pollux 
Regulus 
Antares 

W. 
W. 
W. 
E. 

99  44    7 
70  48  17 
33  48  56 
66    8  40 

3495 
3159 
3114 
3001 

101     5  55 
72  15  24 
35  16  49 
64  40  20 

3430 
3154 
3114 
3096 

102  27  38 
73  42  28 
36  44  42 
63  12    6 

3433 
3157  1 
3113 
3101 

103  49  17 
75    9  29 
38  12  36 
61  13  58 

3436 

3158 
3119 
3105 

14 

Sun 

Pollux 

Regulus 

W. 
W. 
W. 

110  36  51 
82  24  17 
45  32  21 

3445 
3160 
3108 

111  58  17 
83  51  14 
47    0  21 

3445 
3160 
3105 

113  19  43 
85  18  11 
48  28  24 

3445 
3150 
3103 

1 

114  41     9 
86  45    9 
49  56  30 

3445 
3158 
3100 

XIV. 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

1 

Namo  And  Biroetion 
of  Object. 

MididgbL 

p.  L. 

of 

Diff. 

XVii- 

P.L. 
of 

Diff. 

XVUlh. 

P.L. 

of 

Diff. 

XXIb. 

P.L 

of 

Diff. 

a  Aquiln 
Foiualhaut 

Sun 

W. 
W. 
E. 

0           /        >/ 

86  11  24 
57  :}5    0 
44  35  29 

9533 
9601 
8436 

87  51  52 
59    9  26 
42  52  46 

9697 
9779 
9439 

0           t        1' 

89  32  27 
60  44  31 
41    9  57 

9583 
9745 
9490 

O           /         f 

91  13    8 
62  20  11 
39  27    4 

9561 
9781 
9496 

2 

n  Aquiln 
Fomallmut 

Svif 

W. 
W. 
E. 

99  36  52 
70  25  26 
30  52    4 

9596 
9636 
9495 

101  17  29 
72    3  32 
29    9    5 

9639 
9695 
9497 

102  57  58 
73  41  53 
27  26    9 

95U8 
9615 
9430 

104  38  18 
75  20  27 
25  43  17 

C546 
9607 
9435 

6 

Sun 

liei(ulll8 

Spicft 

W. 
E. 
£. 

23  29  11 

49  26  27 

103    2  50 

9719 
9419 
9977 

25    5  26 

47  43    9 

101  18  42 

9731 
MS9 
9383 

26  41  24 
46    0  16 
99  34  57 

9746 
9447 
9400 

28  17    3 
44  17  48 
97  51  35 

9761 
9466 
9494 

7 

Sun 

Regulufl 

Spica 

W. 
E. 
E. 

36  10  13 
35  52  14 
69  20  26 

9841 
9566 

9607 

37  43  47 
34  12  32 
87  39  22 

9650 
8588 
9504 

39  16  59 
32  33  21 
85  58  42 

9876 
9619 
9540 

40  49  49 
30  54  42 
84  18  25 

9S03 
9635 
9557 

8 

Sun 

Jupiter 
Reguliifl 
Spica 

W. 
W. 
E. 
£. 

48  28  24 
29  15    6 
22  50  14 
76    2  48 

9081 
9766 
9783 
9649 

49  59    0 
30  50  19 
21  15  24 
74  24  50 

9000 

9891 
9658 

51  29  14 
32  25  16 
19  41  24 
72  47  14 

8017 
9791 
9866 
9675 

52  59    6 
33  59  56 
18    8  22 
71  10    0 

3084 
9804 

9090 
9691 

9 

Sun 

Jupiter 

Pollux 

Spica 

Antores 

W. 
W. 
W. 
E. 
E. 

60  23  11 
41  48  49 
29  46  56 
63    9  13 
108  34  27 

3118 
9674 
3139 
9770 
9805 

61  50  59 
43  21  41 
31  14  18 
61  34    6 
107    0    6 

8134 
9887 
3199 
9785 
9890 

63  18  27 
44  54  16 
32  42    1 
59  59  19 
105  26    4 

8150 
9001 
3100 
9800 
9634 

64  45  36 
46  26  33 
34    9  59 
.58  24  51 
103  52  20 

8166 
9015 
3100 
9814 

9848 

10 

Sun 

Jupiter 

Pollux 

Spica 

Aiitarea 

W. 
W. 
W. 
E. 
£. 

71  56  47 
54    3  45 
41  31  45 
5037    8 
96    8    9 

3839 
9080 
3066 

98n:i 

9915 

73  22  10 
55  34  23 
43    0  12 

49    4  28 
94  36    9 

3953 
9009 
3087 
9805 
9097 

74  47  16 
57    4  46 
44  28  38 
47  32    3 
93    4  24 

8066 
8004 
8088 
9007 
9030 

76  12    7 
58  34  .54 
45  57    2 
4)>  59  53 
91  32  55 

8978 
3016 
3091 
9919 
9051 

11 

Sun 

JCPITER 

Pollux 

Spica 

Antares 

W. 
W. 
W. 
£. 
E. 

83  12  51 
66    2    8 
53  18    1 
38  22  40 
83  59    3 

3336 
3067 
3109 
9073 
3006 

84  m  21 
67  30  58 
54  45  59 
36  51  53 
82  28  56 

3846 
3077 
3114 
9081 
3013 

a5  59  39 
68  59  :i6 
56  13  51 
35  21  17 

80  59    0 

3356 

8085 
8110 
9000 
3093 

87  22  46 
70  28    4 
57  41  38 
33  .50  52 
79  29  16 

3365 

3003 
3193 
9099 
3039 

12 

Sun 

Pollux 

Regulus 

Spica 

Antares 

W. 
W. 
W. 

E. 
E. 

94  15  56 
64  59  22 
27  57  37 
2C21  14 
72    3    6 

3404 
3149 
3119 
3034 
3069 

95  38    8 
66  26  41 
29  25  24 
24  51  43 
70  34  19 

8400 
3145 

3IJ7 
3040 
3075 

97    0  14 
67  53  56 
30  53  13 
23  22  20 
69    5  39 

8415 
8148 
3115 
3045 
3081 

98  22  13 
69  21    8 
32  21    4 
21  .53    3 
67  37    6 

3490 
3150 
3114 
3049 
3087 

13 

Sun 
Pollux 
Regulus 
Antores 

W. 
W. 
W. 
£. 

105  10  53 
76  36  28 
39  40  31 
60  15  54 

3438 
3159 
3111 
8109 

106  32  26 
78    3  26 
41    8  27 
58  47  55 

8441 
8160 
3110 
3111 

107  53  56 
79  30  23 
42  36  24 
57  19  59 

3443 
3160 
3100 
3114 

109  15  24 
80  57  20 
44    4  22 
55  52    7 

3444 
3160 
3109 
3116 

14 

Sun 

Pollux 

ReguluB 

W. 
W. 
W. 

116    2  35 

88  12    8 
51  24  39 

3443 
8157 
3008 

117  24    3 
89  39    9 
52  52  51 

3449 
8154 
3006 

118  45  32 
91     6  13 
54  21    6 

3440 
3159 
3009 

120    7    3 
92  .33  19 
55  49  25 

3438 
3151 
3088 
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OREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

®  g 

P.  L. 

P.L. 

P.L. 

p.  L. 

Naine  Mid  Direedoii  1 

Noon. 

of 

mil. 

of 

yjh. 

of 

IXk 

of 

1* 

14 

of  Ot^eot. 

Diff. 

Diff. 

Diff. 

Diff. 

Antares 

E. 

O            /          1/ 

54  24  17 

3119 

52  56  30 

3191 

O          >        // 

51  28  46 

3193 

Off 

50    1    4 

3194 

a  Aquil» 

£. 

105  29  24 

3500 

104    9    0 

3495 

102  48  30 

3480 

101  27  54 

34M 

15 

Sun 

W. 

121  S6  37 

3435 

122  50  14 

3431 

124  11  55 

3498 

125  33  40 

3494 

Pollux 

W. 

94    027 

3146 

95  27  38 

3145 

96  54  53 

3149 

96  22  12 

3136 

Reguliis 

W. 

57  17  49 

3065 

58  46  17 

3061 

60  14  50 

3076 

61  43  29 

3079 

Antarefl 

E. 

42  42  59 

3130 

41   15  26 

3131 

39  47  54 

3139 

38  20  23 

3133 

a  AquilcB 

E. 

94  43  29 

3460 

96  26  20 

3455 

92    1    6 

3451 

90  39  47 

3447 

16 

Sun 

W. 

132  23  36 

3400 

133  45  52 

3394 

la?    8  15 

3388 

136  30  45 

3388 

Pollux 

W. 

105  39  5.3 

3119 

107    7  40 

3114 

108  a5  33 

3109 

no   3  31 

3105 

Reuulufl 

W. 

69    8  16 

3043 

70  :37  35 

3037 

72    7    2 

3030 

73  36  37 

3093 

Spica 

W. 

15  13  12 

3093 

16  42  56 

3017 

18  12  48 

3010 

19  42  48 

3003 

Antares 

E. 

31    3  28 

3149 

29  36  18 

3156 

28    9  16 

3163 

26  42  23 

3173 

a  Aquilw 

£. 

83  52    5 

3«6 

62  30  20 

3495 

81    8  32 

3499 

79  46  40 

3419 

17 

Regultis 

W. 

81    6  50 

9065 

82  37  22 

9977 

84    8    4 

9966 

85  3d  57 

9959 

SpicM 

W. 

27  15    3 

9965 

28  45  59 

9957 

30  17    5 

9949 

31  48  22 

9941 

a  AquiliB 

E. 

72  56  42 

3411 

71  34  38 

3410 

70  12  33 

3411 

68  50  29 

3413 

Fomalhaut 

E. 

102  18  14 

3447 

100  56  51 

3434 

99  35  13 

3491 

98  13  20 

3406 

18 

ReiruUifl 

W. 

93  16  10 

9913 

94  48  12 

9905 

96  20  25 

9605 

97  52  50 

9865 

Spica 

W. 

39  27  33 

9696 

40  59  58 

9885 

42  32  36 

9878 

44    5  26 

fWMM    1 

VBOD  I 

a  AquilcB 

E. 

62    0  49 

3430 

60  39    7 

3438 

59  17  34 

3446 

57  56  10 

3457 

Fomalhaut 

E. 

91  20  37 

3354 

89  57  28 

3344 

88  34    8 

3336 

87  10  38 

3387 

a  Pegasi 

E. 

108  30  31 

3073 

107    1  49 

3060 

105  32  51 

3046 

104    3  38 

3036 

19 

Regulus 

W. 

las  38   4 

9636 

107  11  45 

9887 

108  45  38 

9817 

110  19  44 

8606 

Spica 

W. 

51  52  47 

9616 

&3  26  54 

9806 

55    1  14 

9795 

56a5  48 

9785 

a  Aquilo 

E. 

51  12  43 

3538 

49  53    1 

3563 

48  33  46 

3590 

47  15    1 

3689 

Fomalhaut 

E. 

80  10  51 

3993 

78  46  31 

3968 

77  22    5 

3983 

75  57  34 

3960 

aPegasl 

E. 

96  33  54 

9978 

95    3  14 

3966 

93  32  21 

9967 

92    1  14 

9947 

20 

Spica 

W. 

64  31  56 

9734 

66    7  50 

9795 

€7  43  57 

9714 

69  20  18 

8794 

Aiitares 

W. 

20    8  29 

9909 

21  38  43 

9954 

23    9  54 

9015 

24  41  54 

9883 

Fomalhaut 

E. 

68  54  18 

3876 

67  29  39 

S979 

66    5    3 

3989 

64  40  31 

3888 

a  Pegasi 

E. 

84  22  32 

9896 

82  50  11 

9680 

81  17  38 

9880 

79  44  54 

9673 

21 

Spica 

W. 

77  25  20 

9655 

79    3    0 

9646 

80  40  53 

9636 

82  18  59 

9687 

An  tares 

W. 

32  31     0 

9763 

34    6  17 

9744 

35  41  58 

9798 

37  18    1 

9711 

Fomalhaut 

E. 

57  40    2 

3340 

56  16  37 

3357 

54  53  31 

3377 

53  30  48 

3400 

a  Pe^si 
a  Arietis 

E. 

71  58  47 

9637 

70  25    7 

9831 

68  51  19 

9895 

67  17  24 

9881 

£. 

115  14  21 

9796 

113  38  19 

8717 

112    2    2 

9706 

110  25  30 

8605 

22 

Spica 

W. 

90  32  37 

9561 

92  11  58 

9579 

93  51  31 

9564 

95  31  16 

9656 

Antares 

W. 

45  2:)  17 

9643 

47    1  14 

9631 

48  39  27 

9690 

50  17  55 

8606 

Fomalhaut 

E. 

46  44  59 

3571 

45  25  53 

3699 

44    7  42 

3678 

42  50  32 

3748 

a  Pegasi 

E. 

59  26  33 

9807 

57  52  14 

9606 

56  17  54 

9607 

54  43  35 

9806 

a  Arietis 

E. 

102  19  19 

9644 

100  41  24 

9635 

99    3  17 

9696 

97  24  57 

9616 

Mars 

E. 

114  30  41 

9894 

112  56  44 

9614 

111  22  35 

9606 

109  48  14 

8796 

23 

Antares 

W. 

58  33  59 

9567 

60  13  53 

9546 

61  54    0 

9530 

63  34  19 

8630 

Fomalhaut 

E. 

36  44  33 

4»6 

35  36  31 

4366 

34  30  41 

4633 

33  87  18 

4783 

XVI. 
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GREEMWICH  MEAN  TIME, 

LUNAR  DT8TANCE8. 

^1 

• 

P.L. 

P.L. 

P.L. 

P.L. 

Naae  and  IMreetioii  1 

Midnight 

of 

XV*. 

of 

XVIIP*. 

of 

XXli». 

of 

1^ 

14 

of  Objeoi. 

Diir. 

Dlff. 

I>iff. 

Diif. 

Aiitares 

E. 

O           1        II 

48  33  24 

3!96 

47    5  46 

3197 

O         1        II 

45  38    9 

3198 

4l  id  33 

3100 

a  Aquiis 

£. 

100    7  12 

3479 

98  46  24 

3474 

97  25  31 

3470 

96    4  33 

3464 

15 

Suit 

W. 

126  55  29 

3490 

128  17  23 

3415 

129  39  22 

3411 

131     1  26 

3406 

Pollux 

W. 

99  49  35 

3135 

101  17    2 

3131 

102  44  34 

3197 

104  12  11 

3193 

Regiiliis 

W, 

6)  12  13 

3087 

64  41    3 

3061 

66  10    0 

3056 

67  39    4 

3049 

An  tares 

E. 

36  52  54 

3130 

35  25  28 

3138 

33  58    4 

3141 

32  30  44 

3144 

ccAquil» 

E. 

89  18  24 

3443 

87  56  56 

3438 

86  35  23 

3495 

85  13  46 

3431 

16 

Suit 

W. 

137  53  22 

3376 

139  16    6 

3370 

140  38  57 

3363 

142    1  56 

3356 

Pollux 

W. 

111  31  35 

3100 

112  59  45 

3005 

114  28    1 

3000 

115  56  23 

3086 

Reguhifl 

W. 

75    6  21 

3016 

76  36  14 

3000 

78    6  16 

3001 

79  36  28 

0903 

Spica 

W. 

21  12  57 

8907 

22  43  14 

0080 

24  13  41 

9081 

25  44  17 

0073 

Aiitares 

E. 

25  15  42 

3186 

23  49  16 

3903 

22  23  11 

3096 

20  57  33 

3955 

• 

aAquiisB 

E. 

78  24  45 

3416 

77    2  47 

3415 

75  40  47 

3413 

74  18  45 

9410 

17 

Regulus 

W. 

87  10    1 

99S0 

88  41  16 

9040 

90  12  42 

9930 

91  44  20 

0093 

Spica 

W. 

33  19  49 

9931 

34  51  28 

9093 

36  23  18 

0013 

37  55  20 

0906 

a  Aquiln 

E. 

67  28  27 

3415 

66    6  27 

3417 

64  44  30 

3481 

6:)  22  37 

3495 

Fomalhaut 

E. 

96  51  13 

3397 

95  28  53 

3386 

94    6  20 

3375 

92  43  35 

3364 

18 

ReguIuB 

W. 

99  25  28 

0676 

100  58  18 

9866 

102  31  21 

0856 

104    4  36 

0846 

Spica 

W. 

45  38  29 

9856 

47  11  44 

0846 

48  45  12 

0836 

50  18  53 

0896 

a  Aquiln 

E. 

56  34  58 

3460 

55  13  59 

3489 

53  53  15 

3498 

52  32  49 

3616 

Fotnalhaut 

E. 

85  46  58 

3319 

84  23    9 

3319 

82  59  11 

3305 

81  35    5 

3998 

aPegasi 

E. 

102  34  10 

3095 

101    4  28 

3013 

99  34  31 

3001 

98    4  20 

9080 

19 

Reptilus 
Spica 

W. 

111  54    2 

9708 

113  28  ;» 

9788 

115    3  17 

9778 

116  38  14 

9760 

W. 

58  10  35 

9775 

59  45  35 

9765 

61  20  49 

0755 

62  56  16 

9745 

a  Aquiln 

E. 

45  56  50 

3658 

44  39  18 

3600 

43  22  30 

3746 

42    6  31 

3790 

Fomalbaut 

E. 

74  32  59 

3976 

73    8  20 

3975 

71  43  39 

3975 

70  18  58 

3976 

aPegasi 

E. 

90  29  55 

9937 

88  58  23 

9097 

87  26  38 

9017 

85  54  41 

9908 

20 

Spica 

W. 

70  56  52 

9605 

72  33  39 

9685 

74  10  39 

9675 

75  47  53 

9065 

Antares 

W. 

26  14  35 

9853 

27  47  54 

0808 

29  21  46 

9604 

30  56    9 

0789 

Fomalhaut 

E. 

63  16    5 

3904 

61  51  47 

3303 

60  27  39 

3313 

59    3  43 

3396 

a  Pegasi 

E. 

78  12    0 

9866 

76  38  56 

0867 

75    5  42 

9850 

73  32  19 

0843 

21 

Spica 

W. 

83  57  17 

9618 

85  35  48 

0608 

87  14  32 

9500 

88  53  28 

fiSOO 

Antares 

W. 

38  54  26 

9606 

40  31  11 

0689 

42    8  15 

0669 

43  45  37 

0655 

Fomalhaut 

E. 

52    8  31 

3496 

50  46  43 

3455 

49  25  29 

3480 

48    4  53 

3587 

a  Pej^si 
aAnetis 

E. 

65  43  23 

9816 

64    9  16 

0813 

62  35    5 

9810 

61    0  50 

0808 

E. 

108  48  44 

9685 

107  11  44 

0674 

105  34  29 

0664 

103  57    1 

9654 

22 

Spica 

W. 

97  11  12 

9547 

98  51  20 

9638 

100  31  40 

0530 

102  12  11 

0590 

Antares 

W. 

51  56  39 

9597 

53  35  38 

9587 

55  14  51 

0577 

56  54  18 

0566 

Fomalhaut 

E. 

41  34  29 

3815 

40  19  42 

3898 

39    620 

3909 

37  54  33 

4109 

a  Pe^si 
a  Arietis 

E. 

53    9  18 

9811 

51  a5    5 

9816 

50    0  58 

0891 

48  26  58 

0889 

E. 

95  46  24 

0607 

94    7  39 

9509 

92  28  43 

3501 

90  49  36 

9583 

Mars 

E. 

108  13  41 

9787 

106  38  56 

9778 

105    4    0 

0760 

103  28  52 

9761 

23 

Antares 

W. 

65  14  50 

0599 

66  55  33 

9513 

68  36  28 

0505 

70  17  34 

9497 

Fomalhaut 

E. 

32  26  38 

4045 

31  28  59 

5809 

30  34  39 

5604 

29  43  58 

5861 
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xvn. 


GBEENWICH  MEAN  TIME. 

ft 

LUNAR  DISTANCES. 

- 

P.  L. 

P,L. 

P.L. 

P.L. 

Kame  and  Direction 

4       ^^a      ■              . 

Noon. 

of 

lUh. 

of 

VPi. 

of 

O)^ 

of 

23 

of  Object. 

Diff. 

Dlff. 

Dlff. 

Diff. 

a  PefpiBi 

E. 

O         1       it 

4653    8 

8838 

0         r       n 

45  19  30 

9850 

0        /      // 

43  46    7 

8864 

0         /       // 

42  13    2 

8880 

a  Anetis 

E. 

89  10  18 

S575 

87  30  49 

8567 

85  &1    9 

8560 

84  11  19 

8559 

Mars 

E. 

101  53  33 

9753 

100  18    3 

9744 

98  42  21 

9735 

97    6  28 

9798 

24 

Antares 

W. 

71  58  52 

9489 

73  40  21 

8488 

75  22    0 

8474 

77    3  50 

8466 

aAquiliB 

W. 

30  26  16 

4666 

31  27  44 

4446 

32  32  24 

4954 

3:^39  59 

4087 

a  Aiietifl 

£. 

75  49  41 

8530 

74    8  55 

9513 

72  28    0 

8507 

70  46  57 

9509 

Mars 

E. 

89    4  27 

9688 

87  27  31 

9681 

85  50  26 

8674 

84  13  11 

9666 

Vekus 

E. 

109  21     4 

98&5 

107  47  48 

9848 

106  14  22 

9841 

104  40  47 

9833 

Sun 

E. 

132  48  17 

9788 

131  13  33 

8779 

129  38  38 

«ni 

128    3  32 

8763 

25 

Antares 

W. 

85  35  30 

9433 

87  18  18 

9496 

89    1  16 

8419 

90  44  23 

9414 

a  Aquilo 

W. 

39  5:)    5 

3508 

41  13  20 

3497 

42  35    6 

3354 

43  58  15 

3889 

a  Anetis 

E. 

62  19  58 

9479 

60  38  16 

9476 

58  56  29 

8473 

57  14  38 

8470 

Mars 

E. 

76    4  31 

9631 

74  26  18 

9635 

72  47  57 

8618 

71    9  27 

8618 

Saturn 

E. 

90  49    1 

9437 

89    6  19 

9431 

87  23  29 

8495 

85  40  30 

8419 

Vbkus 

E. 

96  50  29 

9796 

95  15  58 

9791 

93  41   18 

9784 

92    629 

«7n 

Sun 

E. 

120    5  28 

9795 

118  29  22 

9718 

116  53    6 

8711 

115  16  41 

9704 

26 

Antares 

W. 

99  22    2 

9385 

101     5  58 

8380 

102  50    2 

9375 

104  34  13 

8371 

u  Aquiln 

W. 

51  10  57 

3043 

52  40  17 

3005 

54  10  23 

8971 

55  41  12 

9940 

aArietis 

E. 

48  44  38 

9465 

47    2  35 

8465 

45  20  33 

9467 

43  38  33 

9470 

Mars 

E. 

62  54  46 

9581 

61  15  25 

8574 

59  35  55 

8969 

57  56  17 

8563 

Saturn 

E. 

77    3  22 

9389 

75  19  31 

8383 

73  35  32 

S377 

71  51  25 

8378 

Venus 

E. 

84  10  16 

9746 

82  34  37 

8739 

80  58  49 

8734 

79  22  54 

8798 

Sun 

E. 

107  12  21 

9679 

105  35    3 

9666 

103  57  37 

8660 

102  20    3 

8654 

27 

aAqiiilie 

W. 

63  24  12 

9617 

64  58  18 

8798 

66  32  49 

9779 

68    7  44 

9763 

Fomalhaut 

W. 

37  24  45 

3816 

38  39  31 

3668 

39  56  20 

3593 

41  15    2 

3499 

Mars 

E. 

49  36  1 1 

95?6 

47  55  48 

8530 

46  15  17 

9S95 

44  34  39 

9581 

Saturn 

E. 

63    8  54 

9346 

61  24    2 

3341 

59  39    2 

8336 

57  53  55 

9331 

Venus 

E. 

71  21  25 

9700 

69  44  45 

8685 

68    7  59 

8690 

66  31     6 

9686 

Sun 

E. 

94  10  1« 

9696 

92  31  56 

9681 

90  53  29 

8616 

89  14  56 

8611 

28 

a  Aqtiiln 

W. 

76    7    7 

9699 

77  43  48 

8690 

79  20  41 

9689 

80  57  45 

8674 

Fomalliaut 

W. 

48  11  27 

3157 

49  38  27 

3109 

51    6  26 

S064 

52  35  20 

:«89 

a  Pegasi 

W. 

28  46  53 

3040 

30  16  16 

9958 

31  47  21 

9689 

33  19  54 

8830 

Mars 

E. 

36    9  5.3 

9499 

34  28  38 

9484 

32  47  17 

9490 

31     5  50 

8487 

Saturn 

E. 

49    6  42 

9310 

47  20  57 

9306 

45  35    7 

•309 

43  49  U 

8999 

Venus 

E. 

58  25    9 

9663 

56  47  40 

9660 

55  10    6 

9656 

53  32  27 

9658 

Sun 

£. 

81    0  33 

9590 

79  21  24 

9585 

77  42    9 

9581 

76    2  48 

9577 

29 

a  Aqinlas 

W. 

89    5  16 

9650 

90  43    3 

9649 

92  20  52 

8647 

93  58  43 

9648 

Fomalhaut 

W. 

60  11    6 

9869 

61  44    5 

9846 

63  17  33 

8895 

64  51  28 

9607 

a  Pegasi 

W. 

41  19    1 

9698 

42  57  18 

9601 

44  36  n 

8S77 

46  15  37 

8556 

Saturn 

E. 

34  58  19 

9985 

33  11  57 

8988 

31  25  31 

9360 

29  39    2 

9378 

Venus 

E. 

45  23    7 

9639 

43  45    5 

8637 

42    7    0 

9635 

40  28  53 

9634 

Sun 

E. 

67  44  59 

9564 

66    5  15 

8568 

64  25  28 

8961 

62  45  39 

8568 

30 

Fomalhaut 

W. 

72  46  23 

9739 

74  22  11 

8730 

75  58  11 

9798 

77  34  21 

8716 

a  Pegasi 

W. 

54  39    5 

9489 

56  20  44 

9471 

58    2  38 

8468 

59  44  44 

9455 

Vekus 

E. 

32  18    2 

9634 

30  39  53 

8635 

29    1  46 

8637 

27  23  41 

9640 

Sun 

E. 

54  26  11 

9567 

52  46  17 

8558 

51    6  24 

9559 

49  26  32 

8561 
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GREENWICH  MEAN  TIME. 

* 

LUNAR  DISTANCES. 

1^ 

1 

P.L. 

P.L. 

P.L. 

P.L. 

23 

Name  and  Direction 
of  01\)eot. 

Midnight 

of 

Difr. 

XY^' 

of 

i»ir. 

XViiih. 

of 
Diff. 

XXIii. 

of 
Diff. 

a  Pegasi 

E. 

O            4            // 

40  40  18 

QMI 

O          1         II 

39    8    0 

9996 

O          1        II 

37  36  14 

9954 

0           1        i» 

36    5    4 

9989 

a  Ai  ietu 

E. 

82  3t  18 

9545 

80  51    7 

9538 

79  10  47 

9539 

77  30  18 

9596 

Mars 

E. 

95  30  25 

9719 

93  54  11 

9719 

92  17  47 

9704 

90  41  12 

9696 

24 

Antares 

W. 

78  45  61 

MOO 

80  28    1 

9458 

82  10  21 

9446 

83  52  51 

9439 

a  AqiiiliB 

W. 

34  50  13 

3941 

3«    2  51 

3813 

37  17  40 

3699 

38  34  28 

3598 

a  Arietis 

E. 

69    5  47 

S497 

67  24  30 

9499 

65  43    6 

9487 

64    1  35 

9483 

Mars 

E. 

82  35  46 

9859 

80  58  11 

9659 

79  20  27 

9646 

77  42  34 

9638 

Vepsus 

E. 

103    7    2 

9(m 

101  :)3    8 

9818 

99  59    4 

9811 

i)8  24  51 

9804 

1 

Scif 

E. 

126  28  15 

9755 

124  52  48 

9747 

123  17  11 

9740 

121  41  24 

9733 

25 

Antares 

W. 

92  27  38 

9408 

94  11     2 

9409 

95  54  34 

9996 

97  38  14 

9991 

a  Aquil» 

W. 

45  22  39 

3930 

46  48  13 

JI77 

48  14  50 

3198 

49  42  26 

90d9 

a  Arietis 

E. 

55  32  43 

MflS 

53  50  45 

9406 

52    8  44 

9466 

50  26  41 

9466 

Mars 

E. 

69  30  48 

9605 

67  52    0 

9599 

66  13    4 

9593 

64  33  59 

9587 

Saturic 

E. 

83  57  22 

9419 

82  14    5 

9406 

80  30  39 

9400 

78  47    5 

9394 

Venus 

E. 

90  31  31 

9771 

88  56  25 

9764 

87  21  10 

9768 

85  45  47 

9759 

Skjn 

E. 

113  40    6 

9698 

112    3  23 

9691 

110  26  31 

9684 

106  49  30 

9678 

26 

Antares 

W. 

106  18  30 

9966 

108    2  54 

9361 

109  47  25 

9357 

111  32    2 

9353 

a  AqnilsB 

W. 

57  12  40 

9911 

58  44  45 

9885 

60  17  23 

9860 

61  50  a3 

9838 

a  Arietis 

E. 

41  56  38 

9474 

40  14  49 

9480 

38  33    8 

94t^ 

36  51  37 

9497 

Mars 

E. 

56  16  3] 

9557 

54  :36  37 

9559 

52  56  36 

9546 

51  16  27 

9541 

Saturu 

E. 

70    7  10 

9966 

68  22  47 

%m 

m  38  17 

9356 

64  53  39 

935/ 

Venus 

E. 

77  46  51 

9799 

76  10  41 

9716 

74  34  23 

971 J 

72  57  58 

9705 

Sun 

E. 

100  42  21 

9648 

99    4  81 

9643 

97  26  34 

9637 

95  48  29 

9631 

27 

a  Aqiiilte 

W. 

69  43    0 

9748 

71  18  36 

9734 

72  54  30 

9799 

74  30  41 

9710 

Fomnlhaut 

W. 

42  35  27 

3415 

43  57  26 

3341 

45  20  50 

3973 

46  45  33 

9913 

Mars 

E. 

42  53  55 

9516 

41  13    4 

9519 

39  32    7 

9507 

37  51    3 

9609 

Satorr 

E. 

56    8  41 

99i<7 

54  23  21 

9999 

52  37  54 

9318 

50  52  21 

9314 

Vewus 

E. 

64  54    7 

9681 

63  17    2 

9676 

61  ?»  50 

9679 

60    2  32 

9668 

Sun 

E. 

87  36  16 

9006 

85  57  29 

9601 

84  18  36 

9597 

82  39  37 

9503 

28 

a  Aqui1» 

W. 

82  35    0 

9667 

84  12  24 

9669 

85  49  55 

9657 

87  27  33 

9653 

Fomalhaiit 

w. 

54    5    5 

9985 

55  35  36 

9953 

57    6  48 

9999 

58  38  39 

9894 

a  Pegasi 

w. 

34  53  43 

9778 

36  28  40 

9739 

38    4  37 

9693 

39  41  26 

9659 

Mars 

E. 

2S)  24  18 

9484 

27  42  42 

9480 

26    1     1 

94T7 

24  19  16 

9475 

Saturn 

E. 

42    3  10 

9996 

40  17    4 

9999 

38  30  53 

9989 

36  44  38 

9987 

Vekus 

E. 

51  54  43 

9649 

50  16  55 

9646 

48  a9    2 

9643 

47     1    6 

9641 

Sun 

E. 

74  23  22 

9574 

72  43  52 

9579 

71    4  18 

9569 

69  24  40 

9566 

29 

a  Aquilie 

W. 

95  36  33 

9649 

97  14  22 

9650 

98  52    9 

9653 

100  29  52 

9657 

Fomalhatit 

w. 

66  25  47 

9790 

68    0  28 

9775 

69  a5  29 

9761 

71  10  48 

9749 

a  Pegasi 

w. 

47  55  32 

9538 

49  35  53 

9591 

51  16  37 

9506 

52  57  42 

9499 

Saturn 

E. 

27  52  30 

9976 

26    5  56 

9975 

24  19  20 

9974 

22  32  43 

9973 

Venus 

E. 

38  50  44 

9633 

37  12  34 

9639 

a5  34  23 

9639 

33  56  12 

9633 

Sun 

E. 

61    5  47 

9556 

59  25  54 

9557 

57  46    0 

9556 

56    6    5 

9557 

30 

Fomalbaiit 

W. 

79  10  40 

9711 

80  47    5 

9707 

82  23  35 

9704 

84    0    9 

9703 

a  Pegasi 

w. 

61  27    0 

9448 

63    9  26 

9449 

64  52    0 

9438 

66  34  40 

9435 

Venus 

E. 

25  45  40 

9043 

24    7  44 

9648 

22  29  54 

9653 

20  52  11 

9660 

Sun 

,E. 

47  46  43 

9583 

46    6  57 

S665 

44  27  14 

9569 

42  47  36 

9579 
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JULY,   1883. 


I. 


AT  GREENWICH  APPARENT  NOON. 


« 

e 


Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tuea. 
Wed. 
Thur. 

Frid. 
Sat. 

Sun. 

Mon. 
Tues. 
Wed. 

Tliur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
Sun. 
Mon. 
Tues. 

Wed. 


5 

I 


o 

8? 


1 
2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Rljbt  AjMonsion. 


n      m      8 

6  40  17.81 
6  44  25.98 
6  48  33.90 

6  52  41.52 

6  56  48.85 

7  0  55.84 

7  5  2.47 
7  9  8.71 
7  13  14.56 

7  17  19.99 
7  21  24.96 
7  25  29.46 

7  29  33.49 
7  33  37.04 
7  37  40.08 

7  41  42.61 
7  45  44.61 
7  49  46.08 

7  53  47.01 

7  57  47.39 

8  1  47.21 

8  5  46.49 
8  9  45.20 
8  13  43.34 

8  17  40.92 
8  21  37.93 
8  25  34.37 

8  29  30.23 
8  33  25.49 
8  37  20.16 
8  41  14.24 

8  45  7.73 


Diir.  for 
IHoor. 


0.345 
0.335 
0.394 

0.311 
0.298 
0.283 

0.268 
0.25*2 
0.235 

0.217 
0.198 
0.178 

0.137 
0.H6 

0.095 
0.073 
0.050 

0.027 
0.004 
9.981 

9.958 
9.934 
9.911 

9.887 
9.864 
9.840 

9.816 
9.791 
9.767 
9.742 

9.717 


Apparent 
DeolinAtion. 


N.23  7  43.7 
23  3  32.4 
22  58  56.9 

22  53  57.4 
22  48  34.0 
22  42  46.8 

22  36  36.0 
22  30  1.6 
22  23    4.0 

22  15  43.2 
22  7  59.3 
21  59  52.8 

21  51  23.7 
21  42  32.2 
21  33  18.3 

21  23  42.6 
21  13  45.1 
21     3  25.9 

20  52  45.2 
20  41  43.5 
20  30  20.9 

20  18  37.6 
20  6  33.8 
19  54    9.8 

19  41  25.8 
19  28  22.2 
19  14  59.1 

19     1  16.7 

18  47  15.4 

18  32  55.5 

18  18  17.5 

N.18    3  21.4 


DUKfor 
1  Hoar. 


// 
9.97 

10.98 

11.98 

12.97 
13.97 
14.96 

15.94 
16.91 

17.88 

18.85 
19.80 
20.74 

21.67 
22.59 
23.51 

24.42 
25.32 
26.22 

27.12 

28.00 
28.87 

29.78 
30.57 
31.41 

32.25 

33.06 
33.86 

34.65 
35.43 
36.20 
36.96 

37.70 


Semi- 
dUuneter. 


•/ 


5  46.15 
5  46.14 
5  46.14 

5  46.14 
5  46.15 
5  46.16 

5  46.17 
5  46.20 
5  46.23 

5  46.27 
5  46.31 
5  46.36 

5  46.41 
5  46.46 
5  46.52 

5  46.58 
5  46.64 
5  46.70 

5  46.77 
5  46.85 
5  46.93 

5  47.00 
5  47.08 
5  47.17 

5  47.26 
5  47.35 
5  47.45 

5  47.55 
5  47.66 
5  47.77 
5  47.88 


15  48.00 


Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
Meridian. 


68.79 
68.75 
68.71 

68.67 
68.63 

68.58 

68.53 

68.48 
68.42 

6836 
68.30 
68.24 

68.17 
68.10 
68.03 

67.96 
67.89 
67.82 

67.75 
67.67 
67.59 

67.51 
67.43 
67.35 

67.26 
67.18 
67.09 

67.01 
66.92 
66.83 
66.74 

66.66 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m      8 

3  29.88 
3  41.47 

3  52.80 

4  3.83 
4  1458 
4  24.98 

4  35.02 
4  44.68 

4  53.94 

6    2.78 

5  11.18 
5  19.10 

5  26.55 
5  33.52 
5  39.99 

5  45.95 
5  51.38 

5  56.28 

6  0.64 
6  4.45 
6    7.72 

6  10.43 
6  12.58 
6  14.17 

6  15.19 
6  15.64 
6  15.52 

6  14.82 
6  13.54 
6  11.66 
6    9.19 

6    6.13 


DiAfor 
IHonr. 


e 

0.486 
0.476 
0.466 

0.453 
0.440 
0.425 

0.410 
0.394 
0,377 

0.359 
0.340 
0.320 

0.300 
0.279 
0.250 

0.237 
0.215 
0.193 

0.170 
0.147 
0.124 

O.IOI 
0.077 
0.054 

0.030 
0.007 
0.017 

0.041 
0.066 
0.090 
0.115 

0.140 


Note.— The  mean  time  of  semldiameter  paesing  may  be  fonnd  by  subtracting  0".19  from  the  aideieal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing. 
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e 


SUK. 

Mon. 
Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SlfN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

SaL 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
Sun. 
Mon. 
Tues. 

Wed. 


§ 

o 
o 

•I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE   SUN'S 


Appannt 
Right  AjBoensloB. 


n  m   8 

6  40  17.21 
6  44  25.35 
6  48  33.24 

6  52  40.83 

6  56  48.13 

7  0  55.09 

7  5  1.69 
7  9  7.90 
7  13  13.72 

7  17  19.12 
7  21  24.07 
7  25  28.55 

7  29  32.56 
7  33  36.09 
7  37  39.12 

7  41  41.63 
7  45  43.62 
7  49  45.08 

7  53  46.00 

7  57  46.37 

8  1  46.19 

8  5  45.46 
8  9  44.17 
8  13  42.31 

8  17  39.89 
8  21  36.90 
8  25  33.34 

8  29  29.20 

8  33  24.47 

8  37  19.15 

8  41  13.24 

8  45  6.74 


DIff.  for 
iHoiir. 


8 

0.344 
0.33:) 
0.322 

0.310 
0,297 
0.283 

0.268 
0.251 
0.234 

0.216 
0.197 
0.177 

0.157 
0.136 
0.116 

0.094 
0.072 
0.050 

0027 
0.004 
9.981 

9.958 
9.934 
9.911 

9.887 
9.864 
9.840 

9.816 
9.791 
9.767 
9.742 

9.717 


Apparent 
Deolinatloo. 


// 


N.  23  7  44.3 
23  3  33.1 
22  58  57.7 

22  53  58.3 
22  48  35.0 
22  42  47.9 

22  36  37.1 
22  30  2.9 
22  23    5.4 

22  15  44.7 
22  8  1.0 
21  59  54.6 

21  51  25.6 
21  42  34.2 
21  33  20.5 

21  23  44.9 
21  13  47.5 
21     3  28.4 

20  52  47.9 
20  41  46.3 
20  30  23.8 

20  18  40.6 
20  6  36.9 
19  54  13.0 

19  41  29.1 
19  28  25.6 
19  15    2.6 

19  1  20.3 
18  47  19.1 
18  32  59.3 
18  18  21.3 

N.  18    3  25.2 


Ditt.  for 
1  Hour. 


// 


-  9.97 
10.98 
11.98 

-18.97 
13.97 
14.96 

-15.94 
16.91 

17.88 

-18.85 
19.80 
20.74 

-21.67 
22.59 
23.51 

-24.42 
25.32 
26.22 

-27.12 

28.00 
28.87 

-29.72 
30.57 
31.41 

-32.25 
33.06 
33.86 

-34.65 
35.44 
36.20 
36.96 

-  37.70 


Equation  of 

Time, 

to  be 
Sobtncted 

tnm 
Mean  Time. 


m       8 

3  29.85 

3  41.43 

3  52.75 

4  3.80 
4  14.55 
4  24.95 

4  34.99 

4  44.64 

4  53.91 

5  2.75 
5  11.15 
5  19.07 

5  26.52 

5  33.49 

5  39.97 

5  45.92 

5  51.36 

5  56.26 

6  0.63 
6  4.44 
6  7.71 

6  10.42 

6  12.57 

6  14.15 

6  15.18 

6  15.63 

6  15.52 

6  14.82 

6  13.54 

6  11.66 

6  9.20 

6  6.14 


Diff.  for 
1  Hour. 


8 

0  486 
0.476 
0.466 

0.453 
0.440 
0.425 

0.410 
0.394 
0.377 

0.359 
0.340 
0.320 

0.300 
0.279 
0.259 

0.237 
0.215 
0.193 

0.170 
0.147 
0.124 

0.101 
0.077 
0.054 

0.030 
0.007 
0.017 

0.041 
0.066 
0.090 
0.115 

0.140 


Sidereal 

Time, 

or 

Kiffbt  Ascension 

of 

Mean  Son. 


"Ti     m       8 

6  36  47.36 
6  40  43.92 
6  44  40.47 

6  48  37.03 
6  52  33.58 

6  56  30.14 

7  0  26.70 
7  4  23.26 
7  8  19.81 

7  12  16.37 
7  16  12.92 
7  20  9.48 

7  24  6.04 
7  28  2.60 
7  31  59.15 

7  35  55.71 
7  39  52.26 
7  43  48.82 

7  47  45.37 
7  51  41.93 
7  55  38.48 

7  59  35.04 

8  3  31.60 
8  7  28.16 

8  11  24,71 
8  15  21.27 
8  19  17.82 

8  23  14.38 
8  27  10.93 
8  31  7.49 
8  35  4.04 

8  39  0.60 


Ncrrc — The  aemidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations 
are  decreasing. 


Diff.  for  1  Hour, 
-f.9>.8565. 
(Table  m.) 
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5 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


s 


182 
183 
184 

185 
186 
187 

188 
189 
190 

191 
192 
193 

194 
195 
196 

197 
198 
199 

200 
201 
202 

203 
204 
205 

206 
207 
208 

209 
210 
211 
212 

213 


THE  SUN'S 


TKUB  LONOITUDB. 


99  15  37.1 


100 
101 


12 
10 


50.2 
3.4 


102  7  16.7 

103  4  30.1 

104  1  43.6 

104  58  57.0 

105  56  10.5 

106  53  23.9 

107  50  37.3 

108  47  50.7 

109  45    4.1 

110  42  17.5 

111  39  31.0 

112  36  44.6 

113  33  58.3 

114  31  12.2 

115  28  26.4 

116  25  41.1 

117  22  56.3 

118  20  12.1 

119  17  28.5 

120  14  45.7 

121  12    3.8 

122  9  22.8 

123  6  42.7 

124  4    3.6 

125  1  25.5 

125  58  48.5 

126  56  12.6 

127  53  37.8 

128  51     4.0 


15  0.8 
12  13.7 

9  26.7 

6  39.9 
3  53.1 
1     6.4 

58  19.7 
55  33.0 
52  46.2 

49  59.5 

47  12.8 
44  26.0 

41  39.2 
38  52.5 
36    5.9 

33  19.4 
30  33.2 
27  47.3 

25  1.9 
22  16.9 
19  32.5 

16  48.8 
14  5.9 
11  23.9 

8  42.7 
6  2.4 
3  23.2 

0  45.0 
58  7.9 
55  31.8 
52  56.8 

50  22.8 


Dlff.  for 
1  Hour. 


LATITUDE. 


43.04 
43.04 
43.05 

43.06 
43.06 
43.06 

43.06 
43.06 
43.06 

43.06 
43.06 
43.06 

43.06 
43.06 
43.07 

43.08 
43.10 
43.11 

43.13 
43.15 
43.17 

43.20 
43.23 
43.27 

43.31 
43.35 
43.39 

43.43 
43.48 
43.52 
43.56 


143.60 


// 


-0.22 
0.35 
0.46 

-0.55 
0.61 
0.65 

-0.65 
0.61 
0.55 

-0.46 
0.37 
0.25 

-0.12 

0.00 

+  0.12 

+  0.25 
0.35 
0.41 

+  0.45 
0.46 
0.43 

+  0.38 
0.30 
0.20 

+  0.08 

-0.05 

0.19 

-0.32 
0.45 
0.56 
0.66 

-0.72 


Logaritlim 

of  the 

Badias  Yeotor 

of  the 

Sartb. 


0.0072141 
0.0072185 
0.0072203 

0.0072195 
0.0072161 
0.0072100 

0.0072014 
0.0071902 
0.0071765 

0.0071604 
0.0071421 
0.0071215 

0.0070989 
0.0070745 
0.0070485 

0.0070207 
0.0069914 
0.0069607 

0.0069285 
0.0068950 
0.0068601 

0.0068238 
0.0067861 
0.0067469 

0.0067061 
0.0066636 
0.0066192 

0.0065728 
0.0065243 
0.0064738 
00064210 

0.0063659 


Dift  for 
1  Honr. 


+    2.4 

1.3 

+   0.2 

-  0.9 
2.0 
3.1 

-  4.2 
5.2 
6.2 

-  7.2 

8.1 
9.0 

-  9.8 
10.6 
11.3 

-11.9 
12.5 
13.1 

-13.7 
14.3 
14.8 

-15.4 
16.0 
16.6 

-17.3 
18.1 
18.9 

-19.7 
U0.6 
21.5 
22.5 

-23.5 


Kon.— The  nninberB  in  coluinn  A  correspond  to  the  true  equiooz  of  the  date,  in  column  X'  to 
the  mean  equinox  of  January  CO. 


Mean  Time 

of 

Sidereal  Noon. 


m 


17  20  21.73 
17  16  25.82 
17  12  29.91 

17  8  34.00 
17  4  38.09 
17  0  42.18 

16  56  46.27 
16  52  50.36 
16  48  54.45 

16  44  58.54 
16  41  2.63 
16  37  6.72 

16  33  10.81 
16  29  14.90 
16  25  18.99 

16  21  23.08 
16  17  27.17 
16  13  31.26 

16  9  35.34 
16  5  39.43 
16  1  43.52 

15  57  47.61 
15  53  51.70 
15  49  55.79 

15  45  59.88 
15  42  3.97 
15  36  8.06 

15  84  12.15 
15  30  16.25 
15  26  20.34 
15  22  24.43 

15  18  28.52 


DUr.  for  1  Hour, 
—  9«.82<)6. 
(Table  n.) 


IV. 
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GREENWICH  MEAN  TIME. 

• 

1 

THE 

MOON'S 

• 

1 

SSMIDIAMBTEB. 

HORTZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

UToon. 

Biff,  for 
IHoor. 

Midnight. 

Diff.  for 
1  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Honr. 

Noon. 

1 

2 
3 

16  14!b 
16  10.0 
16     3.6 

16  12!3 
16    7.1 
15  59.6 

59  27.8 
59  13.4 
58  49.9 

-  0.48 
0.79 
1.16 

59  2l!7 
59    2.7 
58  34.9 

-0.60 
0.98 
1.32 

h      m 

21  59.7 

22  58.2 

23  55.3 

m 
2.44 

2.42 

2.33 

d 

26.2 
27.2 
28.2 

4 
5 
6 

15  55.0 
15  44.7 
15  33.4 

15  50.0 
15  39.1 
15  27.7 

58  18.2 
57  40.3 
56  58.9 

-1.46 
1.67 
1.74 

57  59.8 
57  19.8 
56  37.9 

-1.58 
1.72 
1.73 

6 

0  50.0 

1  41.5 

2.21 

2.08 

29.2 
0.9 
1.9 

7 
8 
9 

15  22.1 
15  11.5 
15    2.4 

15  16.6 
15    6.7 
14  58.6 

56  17.2 
55  38.3 
55    4.8 

-1.69 
1.52 
1.34 

55  57.2 
55  20.7 
54  50.9 

-1.62 
1.40 
1.07 

2  30.0 

3  15.9 
3  59.8 

1.96 
1.87 
1.80 

2.9 
3.9 

4.9 

10 
11 
12 

14  55.3 
14  50.8 
14  49.0 

14  52.8 
14  49.6 
14  49.2 

54  39.0 
54  22.4 
54  15.8 

It 

-0.89 

0.48 

-0.06 

54  29.5 
54  17.8 
54  16.4 

-0.69 
-0.27 
+  0.15 

4  42.7 

5  25.3 

6  8.4 

1.77 
1.78 
1.82 

5.9 
6.9 
7.9 

13 
14 
15 

14  50.0 
14  53.7 
14  59.9 

14  51.6 

14  56.5 

15  3.8 

54  19.5 
54  33.1 
54  55.8 

+  0.36 
0.76 
1.11 

54  25.1 

54  43.4 

55  10.1 

+  0.57 
0.94 
1.26 

6  52.6 

7  38.5 

8  26.5 

1.88 
1.96 
2.05 

8.9 

9.9 

10.9 

16 
17 
18 

15    8.1 
15  17.8 
15  28.3 

15  12.8 
15  23.0 
15  33.6 

55  25.9 

56  1.6 
56  40.2 

+  1.37 
1.56 
1.62 

55  43.2 

56  20.7 
56  59.7 

+  1.48 
1.61 
1.62 

9  16.6 

10  8.4 

11  1.2 

2.13 
2.19 
2.21 

11.9 
12.9 
13.9 

19 
20 
21 

15  38.9 
15  48.8 
15  57.3 

15  44.0 

15  53.2 

16  1.0 

57  19.0 

57  55.3 

58  26.7 

+  1.58 
1.41 
1.18 

57  37.6 

58  11.7 
58  40.1 

+  1.51 
1.31 
1.04 

11  54.4 

12  47.3 

13  39.5 

2.21 
2.19 
2.16 

14.9 
15.9 
16.9 

22 
23 
24 

16     4.1 
16     8.9 
16  11.7 

16    6.8 
16  10.5 
16  12.3 

58  51.7 

59  9.2 
59  19.3 

+  0.88 
0.57 
0.27 

59     1.3 
59  15.1 
59  21.7 

+  0.72 

0.43 

+  0.13 

14  31.0 

15  22.3 

16  13.9 

2.16 
2.14 
2.17 

17.9 
18.9 
19.9 

25 

;  26 

27 

16  12.5 
16  11.8 
16    9.6 

16  12.3 
16  10.9 
16    8.1 

59  22.5 
59  19.7 
59  11.9 

+  0.01 

-0.22 

0.42 

59  21.8 
59  16.4 
59     6.2 

-0.12 
0.32 
0.52 

17  6.4 

18  0.3 
18  55.6 

2.21 
2.28 
2.34 

20.9 
21.9 
22.9 

28 
29 
30 
31 

16    6.2 
16     1.7 
15  56.0 
15  49.2 

16    4.1 
15  59.0 
15  52.7 
15  45.4 

58  59.4 
58  42.7 
58  21.8 
57  56.7 

-0.61 
0.78 
0.96 
1.12 

58  51.6 
58  32.8 
58    9.7 
57  42.8 

-0.69 
0.87 
1.04 
1.19 

19  52.2 

20  49.2 

21  45.6 

22  40.2 

2.37 
2.37 
2.32 
2.23 

23.9 
24.9 
25.9 
26.9 

32 

15  41.4 

15  37.1 

57  28.0 

-1.87 

57  12.4 

-1.32 

23  32.4 

2.12 

27.9 
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GREENWICH  MEAN  TIME. 

\ 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

« 

Hour. 

JUght  AMeiwIon. 

DiiTfor 
IMIaote. 

DeeUnsUoB. 

IHir.for 
IHinate. 

Hoar. 

Bight  AMeuion. 

DUKfor 
lMinot«. 

DeeUMtton. 

I>iff.r«r 
1  Minute. 

^■^  Vf^vWmmbv^^v^^i^vb  V 

SI 

JNDAl 

r  1. 

TUESDAY  3. 

b    m     1 

1 

O         §         11 

II 

h    m      R 

'    1 

O         1         II 

11 

0 

3  45    5.11 

9.4677 

N.18  10  54.6 

4JM3 

0 

5  45  15.68 

9.4859 

N.19  41  30.2 

ijn9 

1 

3  47  34.43 

9.4806 

18  15  47.6 

4.891 

1 

5  47  44.77 

9.4837 

19  40  13.1 

1.348  ; 

2 

3  50    3.85 

9.4913 

18  20  33.2 

4.699 

2 

5  50  13.73 

9.4815 

19  38  48.4 

1.475 

1 

3 

3  52  33.38 

9.4991 

18  25  11.5 

4.577 

3 

5  52  42.55 

9.4791 

19  37  16.1 

1301   1 

4 

3  55    3.02 

9.4948 

18  29  42.5 

4.455 

4 

5  55  11.22 

9.4786 

19  35  36.3 

1.7K  - 

5 

3  57  38.76 

9.4964 

18  34   ai 

4.331 

5 

5  57  39.74 

9.4740 

19  33  49.0 

\JSA 

6 

4    0    2.59 

9.4980 

18  :)8  22.2 

4.907 

6 

6    0    8.10 

9.4713 

19  31  54.1 

\sn 

7 

4    2  32..52 

9.4905 

18  42  30.9 

4.089 

7 

6    2  36.30 

9.4686 

19  29  51.8 

9.100 

8 

4    5    2.53 

9.5009 

18  46  32.1 

3.957 

8 

6    5    4.a3 

9.4658 

19  27  42.1 

9.999 

9 

4    7  32.62 

9.5099 

18  50  25.8 

3.899 

9 

6    7  32.20 

9.4630 

19  25  2.5.1 

9J45 

10 

4  10    2.79 

9JMI35 

18  54  11.9 

3.706 

10 

6    9  59.89 

9.4600 

19  23    0.7 

9.468 

11 

4  12  33.04 

9.5047 

18  57  50.4 

3.579 

11 

6  12  27.40 

9.4670 

19  20  29.0 

9.500 

12 

4  15    3.35 

9.5057 

19    121.4 

3.459 

12 

6  14  54.73 

9.4539 

19  17  49.9 

9.719 

13 

4  17  a3.72 

9.5067 

19    4  44.7 

3.394 

13 

6  17  21.87 

9.4607 

19  15    3.6 

9331 

14 

4  20    4.15 

9.5077 

19    8   0.3 

3.197 

14 

6  19  48.81 

9.4474 

19  12  10.2 

9.060 

15 

4  22  34.64 

9.5065 

19  11    8.3 

3.069 

15 

6  22  1.5.56 

9.4441 

19    9   9.6 

3.009 

16 

4  25    5.17 

9.5003 

19  14   8.6 

9.940 

16 

6  24  42.1 1 

9.4407 

19    6    1.9 

3.187 

17 

4  27  35.75 

9.5100 

1917    1.1 

9.611 

17 

6  27    8.45 

.  9.4379 

19    2  47.2 

3304 

18 

4  30    6.37 

9.5106 

19  19  45.<) 

90189 

18 

6  29  34.57 

9.4336 

18  59  25.4 

3.491 

19 

4  32  37.02 

9.5110 

19  22  22.9 

9.568 

19 

6  32    0.46 

9.4300 

18  55  56.6 

3337 

20 

4  H5    7.69 

9.5114 

19  24  52.1 

9.493 

20 

6  34  26.17 

9.4964 

18  52  20J) 

33N 

21 

4  37  38.39 

9.5118 

19  27  13.6 

9.983 

21 

6  36  5I.&5 

9.4997 

18  46  38.4 

3.706  > 

22 

4  40    9.11 

9.5191 

19  29  27.3 

9.169 

22 

6  39  16.90 

9.4189 

18  44  49.0 

3.879  I 

23 

4  42  39^ 

9.5199 

DNDAl 

N.19  31  33.1 

r  2. 

9.031 

23 

.  6  41  41.92 
WEI 

9.4160 

>NESD 

N.16  40  52.9 
AT  4. 

3309 

0 

4  45  10.57 

94>199 

N.19  33  31.0 

IJOO 

0 

6  44    a70 

9.4111 

N.16  36  50.0 

4.109 

1 

4  47  41.30 

9.5199 

19  35  21.1 

1.770 

1 

6  46  31.25 

9.4071 

18  32  40.5 

4314 

2 

4  50  12.03 

9.5I9I 

19  37   3.4 

lUMO 

2 

6  48  55.55 

9.4090 

18  28  24.3 

4395 

3 

4  52  42.75 

9.5119 

19  38  37.9 

1.500 

3 

6  51  19.61 

9.3989 

16  24    1.5 

4.434 

4 

4  55  13.46 

9.5116 

19  40   4.5 

1.377 

4 

6  53  43.42 

9.3948 

18  19  32.2 

4349 

5 

4  57  44.14 

9.5111 

19  41  23.2 

1.946 

5 

6  56    6  96 

9.3906 

16  14  .56.5 

4349 

6 

5    0  14.79 

9.6106 

19  42  34.0 

1.115 

6 

6  58  30.29 

9.3863 

18  10  14.3 

4.756 

7 

5    2  45.41 

9.5101 

19  43  37.0 

OJNM 

7 

7    0  53.34 

9.3890 

18    5  25.8 

4.861 

8 

5    5  16.00 

9.5004 

19  44  ;)2.1 

0.853 

8 

7    3  16.13 

9.;fr77 

18    0  31.0 

4366 

9 

5    7  4(k54 

9.5086 

19  45  19.3 

0.799 

9 

7    5  38.67 

9.3734 

17  55  30.0 

6.068 

10 

5  10  17.03 

9.5077 

19  45  58.7 

0.501 

10 

7    8    0.94 

9.3689 

17  50  22.8 

6.171 

11 

5  12  47.47 

9.5068 

19  46  30.2 

0.460 

11 

7  10  22.94 

9.3646 

17  45   9.5 

6.979 

12 

5  15  17.85 

9.5057 

19  46  53.9 

0.399 

12 

7  12  44.68 

9.3601 

17  39.50.1 

5373   i 

13 

5  17  48.16 

9.5046 

19  47   9.7 

0.198 

13 

7  15    6.15 

9.3565 

17  34  24.7 

5.479 

14 

5  20  18.40 

9.5094 

19  47  17.7 

•I- 0.068 

14 

7  17  27.34 

9.3500 

17  28  53.4 

5371 

15 

5  22  48.57 

9.5091 

19  47  17.9 

-0.069 

15 

7  19  48.25 

9.3463 

17  23  16.2 

6389 

16 

5  25  18.65 

9.5006 

19  47  10.3 

0.199 

16 

7  22    8.89 

S.34I7 

17  17  33.1 

6.706 

17 

5  27  48.64 

9.4991 

19  46  54.9 

0.399 

17 

7  24  29.25 

9..-n69 

17  11  44.3 

6.861 

18 

5  30  18.54 

9.4975 

19  46  31.7 

0.459 

18 

7  26  49.32 

9.3399 

17    5  49.8 

6.956 

19 

5  32  48.34 

9.4958 

19  46    0.7 

0.581 

19 

7  29    9.11 

9J975 

16  59  49.6 

6.040 

20 

5  35  18.04 

9.4941 

19  45  22.0 

0.700 

20 

7  31  28.62 

9.3997 

16  53  43.9 

6.141 

21 

5  37  47.63 

9.4999 

19  44  35.6 

0.837 

21 

7  33  47.84 

9.3179 

16  47  32.7 

6.939 

22 

5  40  17.1 1 

9.4909 

19  43  41.5 

0.066 

22 

7  36    6.77 

9.3131 

16  41  16.0 

6399 

23 

5  42  46.46 

9.4881 

19  42  39.7 

1.004 

23 

7  38  25.41 

9.3083 

16  34  54.0 

6.411 

24 

5  45  15.68 

9.4860 

N.19  41  30.2 

1.999 

24 

7  40  43.77 

9.3096 

N.16  28  26.7 

6.499 

VL 
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GREENWICH  MEAN  TIME. 

TUK  MOON'8  RIGHT  ASCENSION  AND  DECLINATION; 

Hour. 

Ki^tAaoenaloii. 

BULfor 
IMiavtob 

DtwHintkwi. 

Diftfor 
IMinate. 

Hour. 

Bight  Aaeenaion. 

IHff.for 
1  Minute. 

Dediiuitton. 

IMITfor 
IMinvte. 

THI 

UB.SBI 

lY  5. 

SATURDAY  7. 

li     m      II 

1 

o        /        // 

It 

h    m     » 

8 

Of// 

II 

0 

7  40  43.77 

9.3096 

N.16  28  2&7 

6.400 

0 

9  25  40.20 

941744 

N.  .9  55  25.5 

9.470 

1 

7  43     1.84 

SL99e7 

16  21  54.1 

64»7 

1 

9  27  44.54 

94)709 

9  45  56.2 

0.507 

2 

7  45  19.61 

9.9997 

16  15  16.3 

64n3 

2 

9  29  48.63 

9.0660 

9  36  24.7 

0.543 

3 

7  47  37.08 

9.9887 

16   8  33.4 

6.766 

3 

9  31  52.46 

9.0618 

9  26  51.1 

0.578 

4 

7  49  54.26 

9.9838 

16    1  45.4 

6.849 

4 

9  33  56.04 

94)577 

9  17  15.4 

0.619 

5 

7  52  11.14 

9.9789 

15  54  52.4 

6.094 

5 

9  35  59.39 

94)537 

9   7  37.7 

9.644 

6 

7  54  27.73 

9.9740 

15  47  54.5 

74)06 

6 

9  38    2.49 

94M97 

8  57  58.1 

04176 

7 

7  56  44.02 

9.9090 

15  40  51.7 

7,087 

7 

9  40    5.a5 

9.0457 

8  48  16.6 

0.707 

8 

7  59    0.01 

9.9041 

15  33  44.1 

7.166 

8 

9  42    7.97 

9.0417 

8  38  33.2 

0.738 

9 

8     1  15.71 

9JBS09 

15  26  31.8 

7.944 

9 

9  44  10.36 

9.0378 

8  28  48.0 

0.768 

10 

8    3  31.11 

9.9549 

15  19  14.8 

7.399 

10 

9  46  12.51 

94)310 

819    1.0 

0.707 

Jl 

8    5  46.21 

9.9409 

15  11  53.2 

7.308 

11 

9  48  14.44 

94)909 

8   9  12.4 

0.894 

12 

8    8    1.02 

9.9449 

15   4  27.0 

7.473 

12 

9  50  16.14 

94)965 

7  59  22.1 

0.851 

13 

8  10  15.52 

9.9309 

J4  56  56.4 

74i47 

13 

9  52  17.62 

9.0997 

7  49  30.2 

o.8n 

14 

8  12  29.73 

9.9943 

14  49  21.4 

7.0B0 

14 

9  54  18.87 

9.0100 

7  39  36.8 

0.909 

15 

8  14  43.64 

9J9909 

14  41  4*^.0 

74109 

15 

9  56  19.90 

94»153 

7  29  42.0 

94)96 

16 

8  16  57.25 

9.9943 

14  33  58.3 

7.763 

16 

9  58  20.71 

9.0117 

7  19  45.7 

9.040 

17 

8  19  10.56 

9.9108 

14  26  10.4 

7.839 

17 

10  0  21  ;n 

9.0089 

7    9  48.1 

0.979 

18 

8  21  23.57 

9.9144 

14  18  18.4 

74N)] 

18 

10    2  21.70 

9.0047 

6  59  49.1 

0.004 

•  19 

8  23  36.29 

941005 

14  10  22.3 

7.068 

19 

10    4  21.88 

9.0013 

6  49  48.8 

10.015 

20 

8  25  48.71 

9.9045 

14    2  22.2 

8.035 

20 

10    6  21.86 

141079 

6  39  47.3 

10.034 

21 

8  28    0.8;) 

9.1005 

13  54  18.1 

8.101 

21 

10    8  21.63 

1.0045 

6  29  44.7 

10.053 

22 

8  30  12.65 

9.1946 

13  46  10.1 

8.165 
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13  30.16 
15  47.72 
18  5.41 
20  23.23 


1  22  41.17 


1 
1 
1 
1 
1 


24  59.25 

27  17.46 

29  35.80 

31  54.28 

34  12.89 


8 

9.9650 
9.9668 
9.9686 
9.9703 
9.9791 
9.9739 
9.97SS 
9.9777 
9.9796 
9.9815 
9.9835 
9.9854 
9.9874 
9J2896 
9.9917 
9.9938 
9.99S0 
9.9980 
9.3009 
9.3094 
9.3046 
9.3068 
9.3091 
9m3I13 


N.  6  47  53.7 

6  59    9.4 

7  10  22.7 
7  21  33.5 
7  32  41.7 
7  43  47.1 

7  54  49.7 

8  5  49.5 
8  16  46.5 
8  27  40.5 

8  38  31.4 
6  49  19.2 

9  0  3.9 
9  10  45.3 
9  21  23.4 
9  31  58.2 
9  42  U9.5 
9  52  57.3 

10  3  21.5 
10  13  42.0 
10  23  58.8 
10  34  11.8 
10  44  20.9 
N.IO  54  26.1 


THURSDAY  26. 


1  36 
1  38 
1  41 
1  43 
1  45 


1 
1 


48 
50 


1  52 


1 
1 


55 
57 


1  59 

2  2 


2 
2 
2 
2 
2 
2 
2 
2 


4 
6 
9 
11 
13 
16 
18 
20 
2  23 
2  25 
2  28 
2  30 
232 


31.64 

9.3137 

N.l 

50.53 

9.3160 

9.56 

9.3183 

28.72 

9.3906 

48.03 

9.3930 

7.48 

9.3253 

27.07 

9J977 

46.80 

9.3301 

6.68 

9.3395 

26.70 

9.3349 

46.87 

9.3373 

7.18 

9.3397 

27.64 

9.3499 

48.24 

9.3446 

8.99 

9.3471 

29.89 

9.3495 

50.93 

9.3518 

12.11 

9.3549 

33.44 

9.3567 

54.91 

9.3501 

16.53 

9.3616 

:^8.30 

9J840 

0.21 

9J664 

22.27 

9.3688 

44.47 

9.3713 

N.1 

4  27.4 
14  24.6 

24  17.7 
34  6S 
43  51.2 
53  31.6 

3  7.6 
12  39.2 
22  6.2 
31  28.6 
40  46.4 
49  59.6 
59  8.0 

8  11.6 
17  10.3 
26  4.0 
34  52.7 
4^)  36.4 
52  14.9 

0  48.2 

9  16.3 
17  39.2 

25  56.7 
34  8.8 
42  15.4 


// 

1.989 
1JM9 
1.901 
1.158 
1.113 
1.067 
iJOiO 
0.973 
0.995 
0.874 
0.893 
0.771 
0.717 
0.609 
0.607 
0.551 
0.493 
0.433 
0.379 
0.311 
0.948 
0.184 
0.119 
0.054 


Hoar. 


9J»87 
9.919 
9.850 
9.779 
9.708 
9.637 
9.563 
9.488 
9.419 
9.335 
9.958 
9.180 
9.100 
0.019 
8.097 
8.854 
8.770 
8.665 
&508 
8.519 
8.495 
8.337 
8.947 
8.156 
8.064 


Bight  Aaoenaion. 


Dlff.for 
1  Minute. 


Declinatiou. 


0 
1 

2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Diff.for 
1  Mirule. 


FRIDAY  27. 


b     m     8 
2  32  44.47 

2  35  6.82 
2  37  29.31 
2  39  51.93 
2  42  14.69 
2  44  37.60 
2  47  0.65 
2  49  23.84 
2  51  47.16 
2  54  10.62 
2  56  34.21 

2  58  57.93 

3  1  21.79 
3  3  45.78 
3  6  9.89 
3  8  34.13 
3  10  58.50 
3  13  22.99 
3  15  47.60 
3  18  12.33 
3  20  37.18 
3  23  2.14 
3  25  27.22 
3  27  52.40 


8 

O        1        ir 

/t 

9.3713 

N.14  42  15.4 

eMi 

9.3T36 

14  .50  16.5 

7.973 

9.3750 

14  58  12.0 

7.878 

9.3789 

15   6    1.8 

7.783 

9.3806 

15  13  45.9 

9.3830 

15  21  24.3 

7.S93 

9.3863 

15  28  57.0 

7.496 

9.3876 

15  36  23.8 

ijasn 

9.3898 

15  43  44.6 

7.998 

9.3991 

15  50  59.5 

7.198 

9.3943 

15  58    8.4 

7.097 

9.3965 

16   5  11.2 

6.996 

9.3987 

16  12    7.9 

6.894 

9.4008 

16  18  58.5 

6.791 

9.4099 

16  25  42.8 

6JS87 

9.4051 

16  32  20.9 

6.583 

9.4079 

16  38  52.7 

6.477 

9.4099 

16  45  18.2 

6Jr<9 

9.4119 

16  51  37.3 

6.965 

9.4139 

16  57  50.0 

6.157 

9.4151 

17    3  56.2 

6.048 

9.4170 

17    9  55.8 

5.990 

9.418b 

17  15  48.9 

5.830 

9.4906 

N.17  21  35.4 

5.719 

SATURDAY  28. 


3 
3 
3 
3 
3 
3 
3 


30 
32 
35 
37 
39 
42 
44 
3  47 
3  49 
.52 
54 
57 
59 
1 


3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


4 
6 
9 
11 
14 
16 
19 
21 
23 
26 
28 


17.69 

9.4994 

N.l 

43.09 

9.4949 

8.59 

9.4958 

34.19 

9.4975 

59.89 

9.4999 

25.69 

9.4308 

51.58 

9.4393 

17.56 

9.4337 

43.62 

9.4351 

9.77 

9.4364 

a5.99 

9.4377 

2.29 

9.4390 

28.67 

9.4409 

55.12 

9.4413 

21.63 

9.4494 

48J21 

9.4435 

14.85 

9.4444 

41.54 

9.4453 

8.29 

9.4469 

35.09 

9.4470 

1.93 

9.4477 

28.82 

9.4484 

55.74 

9.4490 

22.70 

9.4496 

49.69 

9.4500 

NJ 

7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 


27  15.2 
32  48.3 
38  14.7 
43  34.4 

48  47.2 
53  53.2 
.58  52.4 

3  44.7 
8  30.0 
13  8.3 
17  »).6 
22  3.9 
26  21.1 
30  31.2 
34  34.2 
38  30.1 
42  18.8 
46    0.3 

49  34.6 
.53  1.7 
56  21.5 
59  34.0 

2  39.2 
5  37.1 
8  27.6 


sjxn 

5.496 
5J184 
5.971 
5.157 
5.043 
4.999 
4.813 
4.697 
4.580 
4.463 
4.346 
4.998 
4.109 
3.901 
3.879 
3.759 
3.639 
3.519 
3.391 
3.969 
3.148 
3U>96 
9JX0 
9.781 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Kigbt  Asoenaion. 


DiT.for 
1  Minute. 


DecUnation. 


Difr.for 
1  Minute 


Hoar. 


Right  AaoeoBion. 


Diir.for 
1  Minute. 


DecUnatiOB. 


Dlfr.  for 
1  Minute 


0 
) 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

J2 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 


SUNDAY  29. 


b 

4 
4 

4 


m 

28 
31 
33 


4  36 


4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


38 
41 
43 
45 
48 
50 
53 
55 
58 
0 
3 
5 
8 
10 
12 
15 
17 
20 
22 
25 


a 

8 

a 

49.69 

9.4500 

N.19 

16.70 

S.4504 

19 

43.74 

2.4506 

19 

10.80 

8.45]  1 

19 

37.87 

9.4513 

19 

4.95 

9.4514 

19 

32.04 

9.4515 

19 

59.13 

9.4515 

19 

26.22 

9.4514 

19 

53.30 

9.4513 

19 

20.37 

9.4511 

19 

47.43 

9.4508 

19 

14.47 

9.4504 

19 

41.48 

9.4500 

19 

8.47 

9.4496 

19 

35.43 

9.4490 

19 

2.35 

9.4483 

19 

29.23 

9.4477 

19 

56.07 

2.4409 

19 

22.86 

9.4400 

19 

49.59 

9.4450 

19 

16.26 

9.4440 

19 

42.87 

9.4499 

19 

9.41 

9.4416 

N.19 

8  27.6 
11  10.8 
13  46.6 
16  15.0 
18  36.1 
20  49.8 
22  56.0 
24  54.8 
26  462 
28  30.2 

30  6.7 

31  35.8 

32  57.4 

34  1 1.6 

35  18.3 

36  17.6 

37  9.4 

37  53.8 

38  30.7 

39  0.2 
39  22.2 
39  36.8 
39  44.0 
39  43.8 


MONDAY  30. 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 


27 

30 

32 

34 

37 

39 

42 

44 

47 

49 

51 

54 

56 

59 

1 

4 

6 

8 

11 


6  13 
6  16 
6  18 
6  20 
6  23 
625 


35.89 

9.4406 

N.l 

2.29 

9.4303 

28.61 

9.4380 

54.85 

9.4366 

21.00 

9.4350 

47.a5 

9.4334 

13.01 

9.4316 

38.87 

9.4301 

4.62 

9.4983 

30.26 

9.4964 

55.79 

9.4945 

21.20 

9.4396 

46.50 

9.4906 

11.67 

9.4164 

3a70 

9.4161 

1.60 

9.4130 

26.37 

9.4116 

50.99 

9.4099 

15.47 

9.4067 

39.80 

9.4049 

3.98 

9.4017 

2aoo 

.9.3090 

51.86 

9.3863 

15.56 

9.3096 

39.09 

9.3007 

N.l 

39  36.2 
39  2 J. 2 
38  58.8 
38  29.1 
37  52.0 
37  7.6 
36  15.9 
35  16.9 
34  10.6 
32  57.1 
31  36.3 
30  8.3 
28  33.2 
26  50.9 
25  1.5 
23  4.9 
21  1.3 
18  50.6 
16  32.9 
14  8.2 
1136.6 
8  58.0 
6  12.5 
3  20.2 
0  21.1 


9.781 
9.656 
9.535 
9.413 
9.990 
9.166 
9.049 
1.918 
1.795 
1.671 
1.547 
1.499 
1.998 
1.174 
1.050 
0.996 
0.809 
0.677 
0.553 
0.499 
0.305 
0.189 
•f  0.058 
-0.065 


0.188 
0.319 
0.434 
0.557 
0.670 
0.801 
0.9« 
1.044 
1.165 
1.986 
1.407 
1.596 
1.645 
1.764 
1.883 
9.001 
9.119 
9.937 
9.353 
9.469 
9.585 
9.701 
9.815 
9.998 
3.049 


TUESDAY  31. 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
2D 
21 
22 
23 


h  m 
6  25 
6  28 
6  30 
6  32 
6  35 
6  37 
6  39 
6  42 
6  44 
6  47 
6  49 
6  51 
6  54 
6  56 
6  58 
1 
3 
5 
8 
10 
12 
15 
17 
19 


7 
7 
7 
7 

7 
7 
7 
7 
7 


a 

6 

o 

39.09 

9.3007 

N.19 

2.45 

2.3878 

18 

25.63 

9.3849 

18 

48.64 

9.3890 

18 

11.47 

9.3789 

18 

34.11 

9.3758 

18 

56.57 

9.3797 

Ig 

18.84 

93»5 

18 

40.91 

9.3669 

18 

2.79 

9.3630 

18 

24.47 

9.3507 

18 

45.95 

9.3563 

18 

7.22 

9Ji598 

18 

28.29 

9.3493 

18 

49.14 

9.3458 

18 

9.78 

9-3493 

18 

30.21 

9.3387 

17 

50.42 

9.3350 

17 

10.41 

9.3313 

17 

30.18 

9.3976 

17 

49.72 

9.3938 

17 

9.04 

9.3S01 

17 

28.13 

9.3163 

17 

46.99 

9.3194 

N.17 

/   // 

0  21.1 
.57  15.2 
54  2.6 
50  43i2 
47  17.1 
43  44.4 
40  5.2 

36  19.4 
32  27.1 
28  28.3 
24  23.1 
20  11.6 
15  5:i8 
1129.7 

6  59.3 
2  22.7 
57  40.0 
52  51.2 
47  56.3 
42  55.4 

37  48.6 
32:)6.0 
27  17.5 
2153.2 


0 


WEDNESDAY,  AUGUST  1. 
7  22    5.62  I    9.3085  :N.17  16  2:).l 


PHASES  OF  THE  MOON. 


II 

3.049 
3.154 
3.967 
3.379 
3.490 
3.500 
3.708 
3.817 
3.996 
4.033 
4.139 
4.944 
4.349 
4.454 
4.558 
\M\ 
4.763 
4.864 
4.965 
5.064 
6.169 
5.959 
5.357 
5.453 


5.549 


#  New  Moon 
J>  First  Quarter 
O  Full  Moon     . 
(C  Last  Quarter . 


d 

h 

m 

4 

3 

3.5 

11 

19 

49.3 

19 

15 

30.9 

26 

12 

13.3 

d        h 

<(   Apogee.    •    .    •    •    •    12      3.4 
<C  Perigee.    •    •    ^    .    •    25      0.6 
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• 

• 
LUNAR  DISTANCES, 

V 

n 

r 

1 

Name  and  Direotion 
of  ObJ<^ct' 

Noon. 

P.L. 

of 
Diff. 

llil^- 

P.L. 

of 
Diff. 

VPi. 

P.L. 

of 

Diff. 

a>. 

P.L. 
of 

Diff: 

Fomalhaut 

W. 

O          1         II 

85  36  45 

S703 

O          1         II 

87  13  21 

9704 

O          1         II 

88  49  55 

9707 

O          1         II 

90  26  26 

9710 

a  Pegasi 

W. 

68  17  25 

8433 

70    0  14 

9431 

71  43    5 

9499 

73  25  58 

9499 

Sun 

E. 

41    8    3 

9577 

39  28  36 

9589 

37  49  16 

9587 

36  10    4 

9583 

2 

Fomalhaut 

W. 

98  27  25 

8744 

100    3    7 

9755 

101  38  34 

9766 

103  13  46 

9780 

a  Pegasi 

W. 

82    0    1 

9440 

83  42  38 

9445 

85  25    9 

9450 

87    7  33 

9455 

Sun 

E. 

27  56  42 

9649 

26  18  44 

9656 

24  41    5 

9679 

23    3  48 

9891 

6 

Suit 

W. 

24    2  55 

3019 

25  32  44 

3096 

27    225 

3084 

28  31  55 

3044 

• 

Hpica 

E. 

74  32  22 

9619 

72  53  44 

9097 

71  15  26 

9641 

69  37  27 

9056 

All  tares 

E. 

119  52  38 

96S5 

118  14  58 

9668 

116  37  36 

9681 

115    0  31 

96B5 

7 

Suw 

W. 

35  56  10 

3101 

37  24  18 

3114 

38  52  10 

3198 

40  19  46 

3140 

Silica 

E. 

61  32  21 

9796 

59  56  16 

9741 

58  20  30 

9754 

56  45    2 

9768 

Aiitares 

£. 

106  59  33 

9709 

105  24  15 

9775 

103  49  14 

9788 

102  14  31 

9801 

8 

Suw 

W. 

47  as  53 

3905 

48  59  56 

3916 

50  25  44 

3930 

51  51  17 

9943 

Spica 

E. 

48  52  11 

9835 

47  18  28 

9848 

45  45    2 

9600 

44  11  52 

S873 

Au  tares 

E. 

94  25  15 

9868 

92  52  15 

9880 

91  19  31 

9899 

89  47    2 

9904 

9 

Suw 

W. 

58  55  26 

3309 

60  19  35 

3319 

61  43  32 

3393 

68    7  17 

3333 

Uegulus 

W. 

18    4  17 

3111 

19  32  13 

3096 

21     0  28 

3086 

22  28  55 

3078 

Spica 

E. 

36  29  51 

9930 

34  58  10 

9940 

33  26  42 

9950 

31  55  27 

9960 

Aniares 

E. 

82    8  26 

9963 

80  37  27 

99rj 

79    6  41 

9963 

77  36    7 

9903 

10 

Suw 

W. 

70    3  13 

3378 

71  25  54 

3386 

72  48  26 

3393 

74  10  50 

MOO 

Re^ulus 

W. 

29  52  22 

3073 

31  21    4 

3074 

32  49  45 

3077 

34  18  23 

3078 

An  tares 

E. 

70    6  22 

3040 

68  36  59 

3048 

67    7  46 

3056 

65  38  42 

3063 

11 

Suw 

W. 

81     I     1 

3498 

82  22  46 

3439 

83  44  26 

3436 

85    6    2 

3438 

Regiiliis 

W. 

41  40  56 

3088 

43    9  19 

3081 

44  37  40 

3089 

46    6    0 

3083 

Antnres 

E. 

58  15  31 

3085 

56  47  15 

3100 

55  19    6 

3105 

5:)  51    3 

3110 

a  Aqiiiltt 

E. 

108  53  24 

3500 

107  33    0 

3486 

106  12  31 

3489 

104  51  58 

3489 

12 

Sun 

W. 

91  53  23 

3446 

93  14  47 

3446 

94  36  11 

3446 

95  57  35 

3445 

Regiilus 

W. 

53  27  26 

3003 

54  55  44 

3089 

56  24    3 

3081 

57  52  24 

3080 

Antares 

E. 

46  32    8 

3130 

45    4  a5 

3133 

43  37    6 

3137 

42    9  41 

3139 

a  AquiloB 

E. 

98    8  24 

3475 

96  47  32 

3479 

95  26  37 

3471 

94    5  40 

3468 

13 

Sun 

W. 

102  45    6 

3439 

104    6  46 

3498 

105  28  30 

3494 

106  50  19 

3419 

Regiilus 

W. 

65  14  53 

3073 

66  43  36 

3068' 

68  12  23 

3064 

69  41  16 

3058 

Aiitares 

E. 

34  53  a3 

3157 

33  26  a3 

31® 

31  59  39 

3168 

30  32  52 

3175 

a  AqiiileB 

E. 

87  20  11 

3455 

85  58  57 

3453 

84  37  40 

3450 

83  16  20 

3448 

14 

Sun 

W. 

113  40  59 

3388 

115    3  29 

3380 

116  26    8 

3373 

117  48  55 

3365 

Regiilus 

W. 

77    7  29 

3097 

78  37    8 

3018 

80    6  57 

3019 

81  36  55 

3004 

SpicA 

W. 

23  15  54 

3009 

24  45  55 

3009 

26  16    5 

9994 

27  46  25 

9966 

a  AqiiilfB 

E. 

76  25)    8 

3438 

75    7  36 

3438 

73  46    2 

3438 

72  24  28 

3437 

Fomalhaut 

E. 

105  56  59 

3500 

104  36  35 

3487 

103  15  56 

3479 

101  55    1 
128  57  27 

94S8 

15 

Sun 

W. 

124  45  22 

3319 

126    9  12 

3308 

127  33  14 

3998 

3968 

Regnlus 

W. 

89    9  27 

9958 

90  40  32 

9848 

92  11  50 

9937 

a3  43  22 

9996 

Spica 

W. 

35  20  46 

9840 

36  52  14 

9831 

38  23  54 

9990 

i 

:    39  55  48 

9909 

XIV. 
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GREENWICH  MEAN  TIME. 

* 

LUNAR  DISTANCES. 

• 

« 

• 

• 

•sg 

1 

Name  and  IHreotion 

of  Object. 

• 

Midnight. 

F.L. 

of 

Diir. 

xv^. 

P.L. 

of 

Difr. 

xvmh. 

P.L. 

of 

Diff. 

XXP^ 

P.L. 

of 

Dlff. 

Fomalhaut 

aPegasi 

Sun 

W. 
W. 
£. 

0          /        " 

92    2  53 
75    8  51 
34  31    0 

97H 

9490 
9001 

Of// 

93  39  14 
76  51  43 
3252    6 

9790 
9431 
9610 

O           /        /' 

95  15  27 
78  34  33 
31  13  24 

9797 
9434 
9680 

O          /         /' 

96  51  31 
80  17  19 
29  34  56 

9735 
9437 
9630 

2 

Fomalhaut 
aPegasi 

Sun 

W. 
W. 
E. 

104  48  40 
88  49  49 
21  26  56 

•    9795 
9409 
9713 

106  23  15 
90  31  56 
19  50  33 

9810 
9400 
9740 

J07  57  30 
92  13  53 
18  14  46 

9898 
9477 
9773 

109  31  22 
93  55  a9 
16  39  43 

9848 
9485 
9814 

6 

Sun 

Spica 

AatareB 

W. 
E. 
E. 

30    1  13 

67  59  48 
113  23  44 

a055 
9670 
9708 

31  30  18 

66  22  28 

111  47  15 

3065 

9684 
9791 

32  59  10 

(A  45  27 

110  11    3 

3078 
9698 
9734 

34  27  47 

63    8  45 

108  35    9 

3080 
9719 
9748 

7 

Sun 

Spica 

Aiitares 

W. 
E. 
E. 

41  47    7 

55    9  52 

100  40    5 

3153 
9789 
9615 

43  14  12 
53  35    0 
99    5  57 

3167 
9795 
9608 

44  41     1 
52    0  26 
97  32    6 

3179 
980J 
9841 

46    735 
50  26  10 
95  58  32 

3193 
9889 
9655 

8 

Sun 

Spica 

Aiitares 

W. 
E. 
E. 

53  16  35 

42  38  58 
88  14  48 

3955 
9884 

9016 

54  41  39 
41     6  19 
86  42  50 

3988 
9806 
9998 

56    628 
39  33  55 
85  11    7 

3979 
9908 
9040 

57  31    4 
38    1  46 
83  39  39 

3991 
9919 
9959 

9 

Sun 
Regulus 
Spica 
Aiitiires 

W. 
W. 
E. 
E. 

64  30  50 
23  57  31 
30  24  24 
76    5  46 

3344 

3074 
9068 
3003 

65  54  11 
25  26  12 
28  53  33 
74  35  37 

8359 

3073 
9978 
3013 

67  17  22 

26  54  55 

27  22  53 
73    5  40 

3369 
3079 
9087 
3099 

68  40  22 
28  23  39 
25  52  24 
71  35  55 

3370 
3073 
9996 
3039 

10 

Sun 

Regulus 

Antares 

W. 
W. 
E. 

75  33    6 
35  46  59 

64    9  47 

3407 
3081 
3070 

76  55  14 
37  15  32 
62  41     1 

34J3 
3089 
3077 

78  17  J6 
38  44    3 
61  12  23 

3419 
3085 
3063 

79  39  11 
40  J2  31 
59  43  53 

3493 
3087 
3090 

11 

Sun 
Regulus 
Antnres 
aAquil» 

W. 
W. 
E. 
E. 

86  27  35 

47  34  18 

52  23    6 

103  31  22 

3441 
3094 
3114 
3486 

87  49    5 

49  2  a5 

50  55  14 
102  10  42 

3443 
3094 
3119 
3483 

89  10  33 

50  30  52 

49  27  27 

100  49  59 

3445 
3094 
3193 
3480 

90  31  59 
51  59    9 
47  59  45 
99  29  13 

3446 
3004 
3197 
3478 

12 

Sun 
Regulus 
Antares 
.a  Aquihs 

W. 
W. 
E. 
E. 

97  19    1 
59  20  47 
40  42  19 
92  44  40 

3444 

3087 
3143 
3465 

98  40  28 
60  49  lii 
39  15    2 
91  23  37 

3441 
3084 
3146 
3409 

100    158 
62  17  42 
37  47  48 
90    2  31 

3439 
3081 
3149 
3460 

101  23  30 
63  46  15 
36  20  38 
88  41  22 

3436 
3077 
3153 
3458 

13 

Sun 
Regulus 
Antares 
aAquii» 

W. 
W. 
E. 
E. 

108  12  14 
71  10  16 
29    6  13 
81  54  58 

3414 
3053 
3183 
3446 

109  34  15 
72  39  23 
27  39  44 
80  33  34 

3406 
3047 
3193 
3444 

110  56  22 
74    8  37 
26  13  26 
79  12    7 

3401 
3041 
3905 
3449 

112  18  37 
75  37  59 
24  47  23 

77  50  38 

3305 
3034 
3991 
3441 

14 

Sun 

Regulus 
Spicn 
a  AquilflB 
Fomalhaut 

W. 
W. 
W. 
E. 
E. 

119  11  52 
83    7    3 
29  16  55 
71     2  53 

100  33  51 

3356 
9966 

9ir78 
3437 
3446 

120  34  50 
84  :I7  22 
30  47  3$ 
69  41  18 
99  12  27 

3347 
9086 
9968 
3437 
3433 

121  58  16 
86    7  52 
32  18  27 
68  19  43 
97  50  48 

3338 

9977 
9950 
3438 
3491 

123  21  43 

87  38  34 
33  49  31 
66  58    9 
96  28  55 

3398 

9068 
9950 
3430 
3408 

15 

Sun 

Regulus 

Spica 

W. 
W. 
W. 

130  21  53 
95  15    8 
41  27  56 

3977 
9915 
9808 

131  46  31 

96  47    7 
43    0  18 

3966 
9005 
9887 

133  11  22 

98  19  20 
44  32  54 

3955 
9803 
9876 

134  36  26 
99  51  48 
46    5  44 

3944 

9889 
9863 
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GREENWICH  MEAN  TIME. 

9 

. A 

LUNAR  DISTAirCES. 

Ij 

P.  L. 

P.L. 

P.L. 

P.  L. 

Name  mmI  DiraoUon   1 

Noon. 

of 

Illh. 

of 

VXb 

of 

D^- 

of 

i^ 

of  Olueot 

Biit 

Biff. 

Diir. 

1 

O           1         II 

J 

9       '     li 

^.9     J    . " 

O    _  _/        f 

15 

aAqiiiln 

E. 

65  36  37 

3441 

64  15    7 

3445 

62  53  41 

3448 

61  32  19 

3454 

Fomalbaut 

E. 

95    6  48 

3397 

93  44  28 

3385 

92  21  54 

3373 

90  59    7 

3309 

aPegasi 

E. 

112  24  55 

3139 

110  57  24 

3118 

109  29  36 

3104 

108    1  31 

3000 

16 

Regulua 

W. 

101  24  30 

9670 

102  57  27 

9B^' 

104  30  40 

9845 

106    4    9 

98M 

Spica 

W. 

47  38  50 

9^3 

49  12  n 

9839 

50  45  48 

9898 

52  19  40 

9814 

a  Aquilie 

E. 

54  47  23 

340» 

53  26  58 

3515 

52    6  50 

3539 

50  47    1 

3551 

Fomalhaut 

E. 

84    2    6 

3319 

82  38    8 

3309 

81  13  59 

3904 

79  49  41 

3986 

aPegasi 

E. 

100  36  54 

3099 

99    7    8 

3008 

97  37    5 

9004 

96    6  45 

9081 

17 

Regulus 

W. 

113  55  29 

9779 

115  30  34 

9750 

117    5  55 

9747 

118  41  33 

9734 

Spica 

W. 

60  13  11 

9750 

61  48  44 

9737 

63  24  35 

9794 

65    0  43 

9711 

a  AquilflB 

E. 

44  14  36 

370B 

42  57  57 

3754 

41  42    7 

3807 

40  27  12 

3860 

Fomnlliaut 

E. 

72  46    4 

3855 

71  21     1 

3953 

69  55  54 

3950 

68  30  44 

3940 

a  Pegaai 

E. 

88  30  57 

9916 

86  58  59 

9903 

85  26  44 

9800 

83  54  13 

9870 

18 

Spica 

W. 

73    5  47 

9844 

74  43  42 

9639 

76  21  54 

9618 

78    0  24 

9006 

Antares 

W. 

28  19  18 

9787 

29  54    3 

9761 

31  29  22 

9736 

33    5  14 

9713 

Fomalhaut 

E. 

61  24  58 

3961 

60    0    1 

3960 

58  35  13 

3970 

57  10  37 

3900 

a  PegaBi 

E. 

76    7  63 

9899 

74  33  54 

9819 

72  59  42 

9809 

71  25  17 

9799 

a  Arietis 

E. 

119  29  20 

vmr, 

117  53  16 

9711 

116  16  51 

9606 

114  40    6 

9681 

19 

Spica 

W. 

86  17  14 

9643 

87  57  27 

9531 

89  37  57 

9610 

91  18  44 

9507 

Antares 

W. 

41  11  36 

9617 

42  50    8 

9601 

44  29    2 

9585 

46    8  18 

9500 

Fomalhaut 

E. 

50  12    6 

3305 

48  49  44 

3499 

47  28    0 

3465 

46    6  58 

3510 

a  Pegaai 

E. 

6:)  30  24 

9755 

61  54  57 

9750 

60  19  24 

9746 

58  43  45 

9749 

a  Arietis 

E. 

106  31  25 

9611 

104  52  45 

9508 

103  13  47 

9585 

101  34  32 

9579 

20 

Spica 

W. 

99  46  38 

9459 

101  28  59 

9449 

103  11  34 

9439 

104  54  23 

9499 

Antares 

W. 

54  29  40 

9501 

56  10  52 

9480 

57  52  21 

9477 

59  34    6 

9466 

Fomalhaut 

E. 

31)  36  26 

3849 

38  22  14 

3948 

37    9  43 

4066 

a5  59    8 

4300. 

aPega^i 

E. 

50  44  53 

9744 

49    9  12 

9750 

47  33  38 

9757 

45  56  14 

9766 

aArietis 

E. 

93  14    6 

9516 

91  as  15 

9905 

89  52    9 

9404 

88  10  48 

9486 

31 

Antares 

W. 

68    6  40 

9415 

69  49  53 

9¥n 

71  33  18 

9300 

73  16  54 

9301 

a  AqniliB 

W. 

28  25  29 

590O 

29  19  44 

4809 

30  18    5 

4693 

31  20  10 

4301 

a  Pegasi 

E. 

38    5  43 

9866 

36  32  40 

9800 

35    0  20 

9040 

a3  28  52 

9068 

a  Arietis 

E. 

79  40  56 

9443 

77  58  23 

9437 

76  15  41 

9430 

74  32  49 

•  9494 

Saturn 

E. 

111  14    4 

9406 

109  30  41 

9400 

107  47    6 

9309 

106    3  20 

9384 

Mars 

E. 

111  54  43 

9601 

110  15  50 

.   9503 

108  36  45 

9585 

106  57  29 

9577 

Aldebaran 

E. 

112  48  41 

9384 

111    4  43 

9376 

109  20  34 

9368 

107  36  14 

9361 

22 

Antares 

W. 

81  57  37 

9357 

83  42  14 

9351 

85  26  59 

9346 

87  11  51 

S34I 

a  Aquilie 

W. 

37  15  34 

3690 

38  33  47 

3516 

39  53  53 

3435 

41  15  41 

3344 

a  Arietis 

E. 

65  56  32 

9400 

64  12  58 

9308 

62  29  20 

9386 

60  45  38 

3308 

• 

Saturn 

E. 

97  22    0 

9363 

^5  37  18 

9347 

93  52  27 

9349 

92    7  29 

9337 

Mars 

E. 

98  38  39 

9543 

96  58  26 

9538 

95  18    5 

9533 

93  37  37 

9587 

Aldebaran 

E. 

98  52    0 

9396 

97    6  42 

9393 

95  21  16 

9318 

93  35  43 

8313 

23 

Antares 

W. 

95  57  50 

9399 

97  43  17 

9310 

99  28  48 

9317 

101  14  22 

8316 

aAqiiiliB 

W. 

48  25    8 

3051 

49  54  17 

3000 

51  24  19 

9071 

52  55    8 

8938 

a  Arietis 

E. 

52    6  49 

9394 

50  23    6 

9307 

48  39  27 

9400 

46  55  53 

9405 

Saturn 

• 

E. 

83  20  59 

9317 

81  35  25 

9314 

79  49  46 

9311 

78    4    3 

9000 

XVI. 
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GREENWICH  MEAN  TIME. 

« 

LUNAR  DISTANCES. 

i 

15 

Name  and  Direction 
of  Ol^ect. 

• 

Midnight 

P.L. 
of 

Diir. 

XVb. 

PL. 

of 

Dlff. 

xvmh* 

P.L. 

of 

Diif. 

■ 

XXIb. 

P.L. 

of 
l>iif. 

a  Aqnike 

E. 

0          /       // 

60  11     3 

3460 

0        t      n 

58  49  54 

3467 

O           /         // 

57  28  53 

3476 

0      f     11 

56    8    2 

3487 

Fomalhaut 

E. 

89  36    7 

3351 

88  12  54 

3340 

86  49  29 

3331 

85  25  53 

3391 

aPegasi 

£. 

106  3:i    9 

3076 

105    4  30 

3063 

103  35  35 

3040 

102    6  23 

3035 

16 

Regulus 

W. 

107  37  53 

98B1 

109  11  53 

9800 

110  46    9 

9797 

112  20  41 

9785 

Spica 

W. 

53  53  49 

9809 

55  28  14 

9780 

57    2  56 

9776 

58  37  55 

9763 

a  AquiliB 

E. 

49  27  33 

3575 

48    8  31 

3601 

46  49  58 

3639 

45  31  58 

3667 

Fomalhaut 

E. 

78  25  13 

3979 

77    0  37 

3979 

75  35  53 

3966 

74  11    2 

3960 

aPegasi 

£. 

94  36    9 

9968 

93    5  16 

9054 

91  34    6 

9949 

90    2  40 

9998 

17 

Reffulus 

W. 

120  17  28 

9799 

121  53  39 

9700 

123  30    7 

9697 

125    6  51 

9685 

Spica 

W. 

66  37    8 

9698 

68  13  51 

9684 

69  50  52 

'  9679 

71  28  10 

9657 

a  Aquil» 

£. 

39  13  21 

3039 

38    0  41 

4091 

36  40  22 

4114 

35  »)  34 

4^99 

Fomalhaut 

E. 

67    5  33 

3948 

&5  40  21 

3«9 

64  15  10 

WMIA 
«f9RHl 

62  50    2 

3955 

oPegasi 

E. 

82  21  27 

9606 

80  48  25 

9855 

79  15    9 

9844 

77  41  38 

9833 

18 

Spica 

W. 

79  39  11 

9508 

81  18  15 

9580 

82  57  37 

9507 

84  37  17 

95.V 

Antiirea 

W. 

34  41  36 

9609 

36  18  27 

9679 

37  55  45 

9653 

39  33  28 

9635 

Fomalhaut 

E. 

55  46  14 

3305 

54  22    8 

3399 

52  58  22 

3343 

51  a')    0 

3367 

a  Pf  gasi 

E. 

69  50  40 

9784 

68  15  51 

9778 

66  40  52 

9760 

65    5  43 

9761 

a  Arietis 

E. 

113    3    0 

9666 

111  25  35 

9669 

109  47  50 

9638 

108    9  47 

9694 

19 

Bpica 

W. 

92  59  47 

9406 

94  41    6 

9484 

96  22  41 

9473 

98    4  32 

9469 

Antores 

W. 

47  47  55 

9554 

49  27  53 

9540 

51     8  10 

9597 

52  48  46 

9514 

Fomalhaut 

E. 

44  46  45 

3561 

43  27  28 

3618 

42    9  13 

3684 

40  52    9 

3761 

aPegaai 

E. 

57    8    1 

9740 

55  32  14 

9739 

53  46  26 

97:10 

52  20  38 

9741 

aArietifl 

E. 

99  54  59 

9560 

98  15    9 

9548 

96  35    3 

9538 

94  54  42 

9597 

20 

Spica 

W. 

106  37  26 

9419 

108  20  43 

9403 

110    4  13 

9396 

111  47  55 

9387 

Antares 

W. 

61   16    7 

9455 

62  58  23 

9445 

64  40  54 

9434 

66  23  40 

9494 

Fomalhaut 

E. 

34  50  42 

4355 

33  44  40 

4536 

32  41  20 

4747 

31  41     0 

4995 

a  Pegnai 

E. 

44  23    2 

9no 

42  48    7 

9795 

41   13  32 

9814 

39  39  22 

9638 

a  Arietis 

£. 

86  29  14 

9477 

84  47  28 

9467 

83    5  29 

9459 

81  23  18 

9451 

21 

Antarea 

W. 

75    0  42 

9383 

76  44  41 

9378 

78  28  50 

9360 

80  13    9 

9363 

a  Aqiiile 

W. 

32  25  39 

4199 

33  34  13 

4010 

34  45  33 

3868 

35  59  25 

3736 

a  Pegani 

E. 

31  58  24 

3046 

30  29    8 

3117 

20     1  19 

3903 

27  35  13 

3306 

OL  Arietis 

E. 

72  49  48 

9418 

71    6  39 

9413 

69  23  23 

9408 

67  40    0 

9405 

Saturn 

E. 

104  19  23 

9377 

102  35  16 

9371 

100  51     0 

9364 

99    6  34 

9369 

Mars 

E. 

105  18    2 

9560 

im  38  25 

9563 

101  58  40 

9556 

100  18  44 

9549 

Aldebaran 

E. 

105  51  43 

9364 

104    7    2 

9347 

102  22  11 

9340 

100  37  10 

9334 

22 

Antares 

W. 

88  56  51 

9337 

90  41  57 

9339 

92  27  10 

9398 

94  12  28 

9396 

1 

a  Aquilie 

W. 

42  39    1 

3S79 

44    3  45 

3907 

45  29  46 

3140 

46  56  56 

3098 

> 

a  Arietis 

£. 

59     1  54 

9309 

57  18    8 

9391 

55  34  21 

9391 

53  50  34 

9393 

Saturn 

£. 

90  22  23 

9333 

88  37  11 

9398 

86  51  53 

9394 

85    6  29 

9390 

Mars 

E. 

91  57    2 

9599 

90  16  20 

9518 

88  35  32 

9514 

86  54  38 

9510 

Ahlebarsn 

E. 

91  50    3 

9309 

90    4  16 

9304 

88  18  23 

9300 

86  32  24 

9997 

,23 

Antnres 

W. 

las   0   0 

9313 

104  45  40 

9319 

106  31  22 

9311 

108  17    5 

9311 

a  Aquilfe 

W. 

54  26  39 

9907 

55  58  49 

9879 

57  31  35 

9863 

59    4  54 

9830 

a  Arietis 

K. 

45  12  26 

9411 

4:5  29    7 

9116 

41  45  58 

9496 

40    3    1 

9437 

1 

Saturn 

£. 

76  18  17 

9906 

74  32  27 

9305 

72  46  35 

9304 

71    0  41 

9309 
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XVIL 


* 

GREENWICH  MEAN  TTME. 

• 

LUNAR  DISTANCES. 

5^ 

P.L. 

P.L. 

P.L. 

P.L. 

23 

Name  and  Dinotloii  1 

Noon. 

of 

IITH 

of 

VP^ 

of 

CDk- 

of 

of  Object. 

Ditr. 

DifT. 

Biff. 

Diir. 

Mars 

E. 

0          /        // 

85  13  39 

9507 

o        /      // 

63  32  34 

9504 

O          /        // 

81  51  22 

9501 

O          t        If 

80  10    9 

M99 

Aldebaran 

E. 

84  46  20 

9993 

83    0  11 

9991 

81  13  58 

9988 

79  27  41 

9985 

Suiv 

£. 

136  16  25 

9096 

134  38    6 

9091 

132  59  39 

9616 

131  21    6 

9619 

34 

Anfares 

W. 

110    2  49 

9311 

111  48  33 

9311 

113  34  17 

9311 

115  20    1 

8311 

a  Aqiiilfe 

W. 

60  38  43 

9610 

02  12  58 

9799 

63  47  36 

9776 

65  22  35 

8361 

a  Aiietis 

E. 

38  20  19 

9448 

36  37  54 

9464 

34  55  50 

9489 

33  14  11 

-9509 

Satcrn 

E. 

69  14  44 

9300 

67  28  45 

9300 

65  42  45 

9990 

63  56  44 

9998 

Aldebaran 

E. 

70  35  :)2 

9978 

68  49    0 

99n 

67    227 

9976 

&5  15  53 

9976 

Mars 

E. 

71  43  24 

9490 

70    1  57 

9489 

68  20  30 

9480 

6639    1 

8488 

Sun 

E. 

123    7    8 

9508 

121  28  10 

9506 

119  49  10 

9S05 

118  10    8 

9H» 

^5 

a  AquiliB 

W. 

73  21  45 

9710 

74  58  12 

9703 

76  34  48 

9607 

78  11  32 

9603 

Fomalhaut 

W. 

45  30  55 

3940 

46  56  17 

3185 

48  22  44 

3137 

49  50    9 

9004 

a  Pegasi 

W. 

26  21  23 

3939 

27  46  54 

3194 

29  14  34 

3006 

30  44    3 

9061 

Saturn 

E. 

55    6  34 

9300 

53  20  34 

9300 

51  34  35 

9300 

49  48  36 

8309 

Aldebaran 

E. 

56  23    5 

9979 

54  36  34 

9i80 

52  50    5 

9961 

51    3  38 

9989 

Mars 

E. 

58  11  34 

9491 

56  30    7 

9489 

54  48  40 

9499 

53    7  14 

9484 

Sun 

E. 

109  54  41 

9599 

108  15  36 

9593 

106  36  31 

8583 

104  57  27 

9504 

26 

n  AquilflB 

W. 

86  16  12 

9885 

87  53  12 

9686 

89  30  11 

9688 

91    7    7 

8091 

Fotnalhnut 

W. 

57  18  45 

9996 

58  50  18 

9915 

60  22  18 

9805 

61  54  43 

98n 

a  Pegosi 

W. 

38  30  54 

9794 

40    7    2 

9694 

41  43  50 

9669 

43  21  12 

8647 

Saturn 

E. 

40  59  12 

9910 

39  13  27 

9319 

37  27  45 

9314 

a5  42    6 

8317 

Aldebaran 

E. 

42  12    1 

9999 

40  25  52 

9907 

38  39  48 

9300 

36  53  48 

8309 

Mars 

E. 

44  40  45 

9504 

42  59  37 

9508 

41  18  33 

9511 

39  37  34 

9514 

Sun 

E. 

96  42  30 

9001 

95    3  37 

9604 

93  24  47 

9607 

91  46    1 

8610 

27 

Fomalhaut 

W. 

69  41  40 

9816 

71  15  47 

9808 

72  50    4 

9809 

74  24  29 

8796 

a  Pegafli 

W. 

51  34  18 

9573 

53  13  50 

9564 

54  53  34 

9556 

56  33  29 

9550 

Saturn 

E. 

26  54  47 

9330 

25    9  32 

9333 

23  24  21 

9337 

21  39  16 

8341 

Aldebamn 

E. 

28    5  17 

9397 

26  19  57 

9334 

24  34  47 

9341 

22  49  47 

8349 

Mars 

E. 

31  13  54 

9536 

29  33  28 

9540 

27  53    8 

9547 

26  J2  57 

9553 

Sun 

E. 

83  33    5 

9693 

81  54  42 

9696 

80  16  23 

9630 

78  38    9 

9635 

28 

Fomalhaut 

W. 

82  17  45 

9788 

83  52  29 

9788 

85  27  12 

9790 

87    1  53 

8783 

a  Pegnni 

W. 

64  54  54 

9531 

66  a5  24 

9530 

68  15  56 

9530 

69  56  28 

9530 

a  Arietis 

W. 

21  42  a5 

9611 

2:)  16  48 

9751 

24  52  20 

9703 

26  28  56 

9664 

Sun 

E. 

70  28  22 

9655 

68  50  42 

9660 

67  13    9 

9666 

65  35  43 

86n> 

29 

Fomalhaut 

W. 

94  53  58 

9891 

96  27  59 

9898 

93    1  50 

9838 

99  35  29 

8848 

a  Pegasi 

W. 

78  18  53 

9538 

79  59  13 

9541 

81  39  29 

9545 

83  19  39 

8549 

a  Arietis 

W. 

34  41  56 

9561 

36  21  45 

9550 

38    1  49 

9549 

39  42    4 

9536 

Sun 

E. 

57  30  17 

9690 

55  53  36 

9706 

54  17    3 

9719 

52^40  39 

9719 

30 

Fomalhaut 

W. 

107  20    0 

9014 

108  52    1 

9931 

110  23  40 

9960 

111  54  56 

9969 

a  Pegasi 

W. 

91  38  53 

9577 

93  18  19 

9584 

94  57  36 

9599 

96  36  42 

9509 

a  Arietis 

W. 

48    4  52 

9594 

49  45  32 

9595 

51  26  11 

9596 

53    6  48 

8589 

Sun 

E. 

44  41    5 

9758 

43    5  42 

9767 

41  30  31 

9777 

39  55  33 

8787 

31 

a  Pe^si 
a  Arietis 

W. 

104  49  19 

9646 

106  27  11 

9657 

108    4  48 

9660 

J09  42  10 

8681 

W. 

61  28  50 

9548 

63    8  57 

9553 

64  48  57 

9568 

66  28  49 

8565 

Sun 

E. 

32    4  10 

9846 

30  30  41 

9860 

28  57  31 

9876 

27  24  41 

8893 

XVIII. 
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6BEENWIGH  MEAN  TIME. 

LUNAR  DISTANCES. 

5*- 

P.L. 

P.L. 

P.L. 

P.L. 

"S| 

Name  and  IMreetUm  1 

Midnight. 

of 

XVh. 

of 

XVII  u- 

of 

XXlh. 

of 

1* 

23 

of  Oltjeot. 

^ 

Diif. 

Diff. 

Diff. 

• 

Diff. 

Mars 

E. 

0         t        II 

78  28  53 

9497 

76  47  35 

9404 

O          /        /' 

75    6  14 

9493 

Oil' 

73  24  50 

9401 

Aldebaran 

E. 

77  41  20 

9983 

75  54  5(> 

9989 

74    8  30 

9981 

72  22    2 

9970 

Sum 

E. 

129  42  27 

9008 

128    3  43 

9605 

126  24  55 

9609 

124  46    3 

9600 

24 

Antares 

W. 

117    5  44 

9313 

118  51  25 

9315 

120  37    3 

9316 

122  22  39 

9318 

Q(  Aquilie 

W. 

66  57  54 

9748 

68  33  30 

9736 

70    9  22 

9795 

71  45  28 

9717 

aArietis 

E. 

31  33    0 

9996 

29  52  23 

9556 

28  12  27 

9501 

26  33  20 

9634 

Saturn 

E. 

62  10  42 

9998 

60  24  39 

9908 

58  38  37 

9908 

56  52  35 

9900 

Aldebaran 

E. 

63  29  19 

9976 

61  42  45 

9977 

59  56  11 

9977 

58    9  37 

9976 

Mars 

E. 

64  57  31 

63  16    1 

9480 

61  34  32 

9480 

59  53    3 

9480 

Scir 

E. 

116  31    4 

9503 

114  51  59 

9509 

113  12  53 

9609 

HI  33  47 

9509 

25 

a  Aquiln 

W. 

79  48  21 

9000 

81  25  14 

9687 

83    2  11 

9686 

84  39  11 

96K4 

Fomalhaut 

W. 

51  16  26 

3056 

52  47  31 

3091 

54  17  18 

9980 

55  47  44 

9061 

a  Pegasi 

W. 

32  15    5 

9808 

33  47  27 

9843 

35  20  59 

iilffi 

36  55  31 

9758 

Satur5 

E. 

48    2  39 

9303 

46  16  44 

9304 

44  30  51 

9306 

42  45    0 

9308 

AldetMFBD 

E. 

49  17  12 

9984 

47  30  49 

9987 

45  44  30 

9980 

43  58  14 

9991 

Mars 

E. 

51  25  51 

9406 

49  44  30 

9407 

48    3  12 

9400 

46  21  57 

9509 

Sun 

E. 

103  18  24 

9506 

101  39  23 

9606 

100    0  23 

9508 

98  21  25 

9600 

26 

a  Aqnilie 

W. 

92  43  59 

9006 

94  20  46 

9008 

95  57  28 

9704 

9734    2 

9710 

Fomalhaut 

W. 

63  27  31 

9809 

65    0  39 

9848 

66  34    4 

9836 

68    7.45 

9895 

a  Pegasi 

W. 

44  59    3 

9097 

46  37  21 

9C11 

48  16    1 

9506 

49  55    1 

9584 

Saturn 

E. 

33  56  31 

9319 

32  10  59 

9399 

30  25  31 

9394 

28  40    7 

9397 

AJdebaran 

E. 

35    7  53 

9307 

33  22    4 

9311 

31  36  21 

9316 

29  50  45 

9399 

Mars 

E. 

37  56  38 

9517 

36  15  48 

9599 

34  a*)    4 

9596 

32  54  25 

9530 

Sun 

E. 

90    7  19 

9819 

88  28  40 

9614 

86  50    4 

9617 

85  11  32 

9691 

27 

Fomalhaut 

W. 

75  59    0 

9703 

77  33  37 

9700 

79    8  18 

9788 

80  43    1 

9788 

a  Pegasi 

W. 

58  13  33 

9644 

59  53  45 

9539 

61  34    4 

9536 

63  14  27 

9533 

Saturn 

E. 

19  54  16 

9345 

18    9  22 

9348 

16  24  33 

9353 

14  3!)  51 

9350 

Aldebaran 

E. 

21    4  59 

9950 

19  20  26 

9379 

17  36  11 

9388 

15  52  19 

9406 

Mars  - 

E. 

24  32  51 

9561 

22  52  57 

9560 

21   13  18 

S580 

19  33  53 

9594 

Sun 

E. 

77    0    1 

9638 

75  21  58 

9649 

73  44    0 

9646 

72    6    8 

9651 

28 

Fomalhaut 

W. 

88  36  30 

9707 

90  11     2 

9801 

91  45  28 

9807 

93  19  47 

9813 

aPeeasi 
a  Anetis 

W. 

71  37    0 

9530 

73  17  31 

9531 

74  58    1 

9533 

76  38  25> 

9535 

W. 

28    6  24 

9634 

29  44  33 

9610 

31  23  15 

9580 

.33    2  25 

9574 

Sun 

E. 

6:3  58  23 

9675 

62  21  10 

9681 

60  44    5 

9686 

59    7    7 

9609 

29 

Fomalhaut 

W. 

101     8  54 

9860 

102  42    5 

9871 

104  15    1 

9884 

105  47  40 

9809 

a  Pepsi 
a  Anetis 

W. 

84  59  44 

9564 

86  39  42 

9558 

88  19  34 

9564 

89  59  18 

9571 

W. 

41  22  28 

9530 

43    2  59 

9597 

44  43  34 

9595 

46  24  12 

9594 

Sun 

E. 

51    4  24 

9796 

49  28  19 

.  9734 

47  52  24 

9741 

46  16  39 

9750 

3( 

Fomalhaut 

W. 

113  25  48 

9060 

114  56  14 

3013 

116  26  11 

3037 

1 17  55  38 

3063 

a  Pegasi 

W. 

98  15  38 

9608 

99  54  22 

9617 

101  32  54 

9696 

103  11  13 

9636 

a  Arictis 

W. 

54  47  21 

9531 

56  27  51 

9535 

58    8  16 

9938 

59  48  36 

9543 

Sun 

E. 

38  20  48 

9707 

36  46  16 

9808 

35  11  58 

9890 

33  37  56 

9839 

31 

a  Pegasi 

W. 

111  19  15 

9604 

112  56    3 

9707 

114  32  33 

9799 

116    8  44 

9737 

a  Arietb 

W. 

68    8  32 

9579 

69  48    6 

9578 

71  27  31 

9585 

73    6  46 

9503 

Sun 

E. 

25  52  13 

9919 

24  20    9 

9033 

22  48  32 

9957 

21  17  25 

9985 
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L 


AT  GBEENWICH  APPARENT  NOON. 


A 


Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tiies. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Tliur. 
Frid. 


Sat.       32 


o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


THE  SUN'S 


AppArent 
Right  Aacenalcm. 


h      m      6 

8  45  7.73 
8  49  0.62 
8  52  52.91 

8  56  44.60 

9  0  35.68 
9    4  26.15 

9  8  16.02 
9  12  5.29 
9  15  53.95 

9  19  42.01 
9  23  29.50 
9  27  16.40 

9  31  2.71 
9  34  48.45 
9  38  33.64 

9  42  18.29 
9  46  2.41 
9  49  46.00 

9  53  29.10 

9  57  11.72 

10    0  53.87 

10  4  35.56 
10  8  16.82 
10  11  57.66 

10  15  38.09 
10  19  18.13 
10  22  57.78 

10  26  37.06 
10  30  16.00 
10  33  54.62 
10  37  32.92 


10  41  10.90      9.076 


Diff.  for 
1  Hoar. 


9.717 
9.692 
9.667 

9.(>4] 
9.616 
9.591 

9.565 
9.540 
9.515 

9.490 
9.466 
9.442 

9.418 
9.395 
9.372 

9.350 
9.328 
9.307 

9.286 
9.266 
9.247 

9.228 
9.210 
9.192 

9.176 
9.160 
9.145 

9.130 
9.116 
9.102 
9.089 


Apparent 
DeoUnation. 


// 


N.18  3  21.4 
17  48  7.5 
17  32  36.3 

17  16  47.9 
17  0  42.7 
16  44  21.2 

16  27  43.5 
16  10  49.7 
15  53  40.4 

15  36  16.0 
15  18  367 
15  0  42.7 

14  42  34.3 
14  24  12.0 
14  5  36.0 

13  46  46.6 
13  27  44.1 
13  8  28.6 

12  49  0.6 
12  29  20.5 
12  9  28.5 

11  49  24.7 
11  29  9.6 
11  8  4^.5 

10  48  6.7 
10  27  19.6 
10  6  22.4 

9  45  15.5 
9  23  59.2 
9  2  34.0 
8  41  0.0 

N.  8  19  17.6 


Diff  for 
Ifioar. 


-  37.70 
38.44 
39.15 

-39.86 
40.55 
41.24 

-41.91 
42.57 
43.20 

-  43.83 
44.45 
45.05 

'  45.64 
46.22 

46.78 

-47.33 

47.87 
48.40 

-48.92 
49.43 
49.92 

-50.39 
50.85 
51.31 

-51.75 
52.17 
52.59 

-  52.98 
53.36 
53.72 
54.08 

-54.42 


Semi- 
dlAmetean 


// 


5  48.00 
5  48.13 
5  48.26 

5  48.39 
5  48.53 
5  48.68 

5  48.83 
5  48.99 
5  49.15 

5  49.31 
5  49.48 
5  49.65 

5  49.83 
5  50.01 
5  50.19 

5  50.37 
5  50.55 
5  50.74 

5  50.93 
5  51.12 
5  51.31 

5  51.51 
5  51.71 
5  51.91 

5  52.11 
5  52.32 
5  52.53 

5  52.74 
5  52.95 
5  53.17 
5  53.39 


15  53.62 


Sidereal 
Time  of 

Semi' 
diaiuetor 
Pa»Biog 
Meridian 


66.66 
66.57 
66.48 

66.39 
66.30 
66.22 

66.13 
66.05 
65.96 

65.88 
65.80 
65.72 

65.64 
65.56 
65.48 

65.40 
65.32 
65.25 

65.17 
65.10 
65.03 

64.97 
64.90 
64.84 

64.78 
64.72 
64.66 

64.61 
64.56 
64.51 
64.46 

64.41 


Bqaationof 

Time, 

to  be 

Added  to 


Sabtracted 

froon 
Apparent 

Time. 


m       a 

6  6.13 
6  2.49 
5  58.24 

5  53.38 
5  47.92 
5  41.86 

5  35.19 
5  27.92 
5  20.05 

5  11.58 
5  2.53 
4  52.90 

4  42.68 
4  31.90 
4  20.56 

4  8.68 
3  56.28 
3  43.37 

3  29.95 
3  16.05 
3    1.68 

2  46.86 
2  31.61 
2  15.94 

1  59.86 
143.39 
126.54 

1  9.33 
0  51.77 
0  33.88 
0  15.67 


0    2.85 


Diflllbr 
IHonr. 


a 
0.140 

0.165 

0.190 

0.216 
0.241 
0.266 

0.291 
0.316 
0.341 

0.366 
0.390 
0.414 

0.43d 
0.461 
0.484 

0.506 
0.528 
0.550 

0.570 
0.590 
0.609 

0.627 
0.645 
0.663 

0.679 
0.695 
0.710 

0.725 
0.739 
0.753 
0.766 

0.779 


Note.— The  meui  time  of  aemidiameter  passing  may  be  fonnd  by  enbtracting  0*.18  from  tbe  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  ohonge  of  declination  indicates  that  north  declinations  sre  decreasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 

• 

1 

1 

§ 

1 

THE 

SUN'S 

Equation  of 

Time, 

to  be 
Subtracted 

ttom 

ma.  for 
Ifiour. 

aideieal 

Time, 

or 

Right  Aaoenaion 

of 

Hean  Sun. 

Apparent 
Bight  Aaeension. 

Die  for 
IHoor. 

Apparent 
Declination. 

DIft  Ibr 
1  Hoar. 

Added  to 
Hean  Time. 

Wed. 

1 

h     m       a 

8  45    6.74 

a 
9.717 

N.  18    3  25^2 

-  37.70 

m        a 

6    6.14 

a 
0.140 

h     m       a 

8  39    0.60 

Thur. 

2 

8  48  59.65 

9.699 

17  48  11.4 

38.44 

6    2.50 

0.165 

8  42  57.15 

Frid. 

3 

8  52  51.96 

9.067 

17  82  40.2 

39.15 

5  58.25 

0.190 

8  46  53.71 

Sat. 

4 

8  56  43.66 

9.641 

17  16  51.8 

-39.86 

5  53.40 

0.216 

8  50  50.26 

Sun. 

5 

9    0  34.76 

9.616 

17    0  46.6 

40.55 

5  47.94 

0.241 

8  54  46.82 

Mon. 

6 

9    4  25.25 

9.591 

16  44  25.1 

41.24 

5  41.88 

0.266 

8  58  43.37 

Tues. 

7 

9    8  15.14 

9.566 

16  27  47.4 

-41.91 

5  35.21 

0.201 

9    2  39.93 

Wed. 

8 

9  12    4.43 

9.541 

16  10  53.6 

48.57 

5  27.96 

0.316 

9    6  36.48 

Thur. 

9 

9  15  53.11 

9.516 

15  53  44.3 

43.20 

5  20.07 

0.341 

9  10  33.04 

Frid. 

10 

9  19  41.20 

9.491 

15  36  19.9 

-43.83 

5  11.61 

0.366 

9  14  29.59 

Sat. 

11 

9  23  28.71 

9.467 

15  18  40.5 

44.45 

5    2.56 

0.390 

9  18  26.15 

Sun. 

12 

9  27  15.63 

9.443 

15    0  46.4 

45.05 

4  52.93 

0.414 

9  22  22.70 

Mon. 

13 

9  31     1.97 

9.419 

14  42  37.9 

-45.64 

4  42.71 

0.438 

9  26  19.26 

Tuea. 

14 

9  34  47.74 

9.396 

14  24  15.5 

46.22 

4  31.93 

0.461 

9  30  15.81 

Wed. 

15 

9  38  32.96 

9.373 

14    5  39.4 

46.78 

4  20.59 

0.484 

9  34  12.37 

Thur. 

16 

9  42  17.64 

9.351 

13  46  49.9 

-47.33 

4    8.72 

0.506 

9  38    8.92 

Frid. 

17 

9  46     1.79 

9.388 

13  27  47.3 

47.88 

3  56.31 

0.528 

9  42     5.48 

Sat. 

18 

9  49  45.42 

9.307 

13    8  31.7 

48.41 

3  43.40 

0.550 

9  46    2.03 

Sun. 

19 

9  53  28.55 

9.387 

12  49    3.5 

-48.93 

3  29.97 

0.570 

9  49  58.58 

Mod. 

20 

9  57  11.21 

9.267 

12  29  23.2 

49.44 

3  16.08 

0.690 

9  53  55.13 

Tues. 

21 

10    0  53.40 

9.948 

12    9  31.0 

49.93 

3     1.71 

0.609 

9  57  51.69 

Wed. 

22 

10    4  35.13 

9.230 

11  49  27.0 

-50.40 

2  46.89 

0.627 

10     1  48.24 

Thur. 

23 

10    8  16.43 

9.212 

11  29  11.7 

50.86 

2  31.64 

0.045 

10    5  44.7d 

Frid. 

24 

10  11  57.31 

9.194 

11     8  45.4 

51.32 

2  15.97 

0.663 

10    9  41.34 

Sat. 

25 

10  15  37.78 

9.178 

10  48    8.4 

-51.76 

1  59.88 

0.679 

10  13  37.90 

Sun. 

26 

10  19  17.86 

9.162 

10  27  21.1 

52.18 

1  43.41 

0.695 

10  17  34.45 

Mon. 

27 

10  22  57.56 

9.147 

10    6  23.7 

52.60 

1  26.56 

0.710 

10  21  31.00 

Tuea. 

28 

10  26  36.89 

9.132 

9  45  16.5 

-52.99 

1     9.34 

0.725 

10  25  27.55 

Wed. 

29 

10  30  15.88 

9.118 

9  24    0.0 

63.37 

0  51.77 

0.739 

10  29  24.11 

Thur. 

30 

10  33  54.54 

9.104 

9    2  34.5 

53.73 

0  33.88 

0.753 

10  33  20.66 

Frid. 
Sat 

31 
32 

10  37  32.88 
10  41  10.91 

9.091 
9.078 

8  41     0.2 
N.  8  19  17.6 

54.09 
-54.43 

0  15.67 

0.766 
0.779 

10  37  17.21 
10  41   13.76 

0    2.85 

Kon.— 

-Thei 

The 

axed 

lemldlameter  for  me 
sign  —  prefixed  to  tl 
eoreailDg. 

on  noon  ID 
le  hourly  < 

lay  be  aaaoned  the  same  aa  tha 
Dhange  of  declination  indicatea 

t  fbr  apparent  n( 
that  north  declj 

M>n. 
laationa 

. 

Diff.  for  1  Hour, 
+  9«.8565. 
(Table  111.) 
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AT  GREENWICH  MEAN  NOON. 


S 


• 


o 
& 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


e 

I 


213 
214 
215 

216 
217 
218 

219 
220 
221 

222 
223 
224 

225 
226 
227 

228 
229 
230 

231 
232 
233 

234 
235 
236 

237 
238 
239 

240 
241 
242 
243 

244 


THE  SUN'S 


TBT7B  LONOITIJDB. 


// 


128  51     4.0 

129  4iB  31.2 

130  45  59.4 

131  43  28.6 

132  40  58.7 

133  38  29.8 

134  36     1.8 

135  33  34.7 

136  31     8.4 

137  28  42.9 

138  26  18.3 

139  23  54.7 

140  21  32.0 

141  19  10.3 

142  16  49.7 

143  14  30.1 

144  12  11.8 

145  9  54.8 

146  7  39.2 

147  5  25.1 

148  3  12.6 

149  1     1.6 

149  58  52.3 

150  56  44.7 

151  54  38.9 

152  52  35.0 

153  50  32.9 

154  48  32.7 

155  46  34.3 

156  44  37.7 

157  42  42.9 

158  40  49.9 


/* 


50  22.8 
47  49.9 
45  18.1 

42  47.1 
40  17.0 
37  48.0 

35  19.9 
32  52.7 
30  26.2 

28  0.6 
25  35.9 
23  12.2 

20  49.4 
18  27.6 
16    6.9 

13  47.2 

11  28.8 
9  11.7 

6  55.9 
4  41.7 
2  29.1 

0  18.0 

58  8.6 
56    0.9 

53  55.0 

51  51.0 
49  48.8 

47  48.5 
45  50.0 

43  53.3 
41.58.4 

40     5.3 


Dili:  for 
1  Hoar. 


43.60 
43.65 
43.69 

43.73 
43.77 
43.81 

43.85 
43.88 
43.92 

43.96 
44.00 
44.04 

44.08 
44.13 
44.16 

44.21 
44.26 
44.32 

44.38 
44.44 
44.51 

44.58 
44.65 
44.73 

44.80 
44.83 
44.95 

45.03 
45.10 
45.17 
45.24 


145.32 


LATITUDE. 


// 


-0.72 
0.76 
0.77 

-0.74 
0.68 
0.60 

—  0.50 
0.38 
0.26 

-0.13 

0.00 

+  0.12 

+  0.21 
0.28 
0.33 

+  0.34 
0.33 
0.29 

+  0.20 
+  0.11 
-0.01 

-0.13 
0.26 
0.39 

-0.52 
0.63 
0.74 

-0.80 
0.84 
0.85 
0.82 

-0.78 


Logarithm 

of  the 

Badios  Yeotor 

of  the 

Sarth. 


0.0063659 
0.0063084 
0.0062485 

0.0061862 
0.0061216 
0.0060546 

0.0059854 
0.0059140 
0.0058406 

0.0057654 
0.0056885 
0.0056099 

0.0055299 
0.0054486 
0.0053662 

0.0052827 
0.0051983 
0.0051129 

0.0050266 
0.0049394 
0.0048513 

0.0047622 
0.0046720 
0.0045807 

0.0044882 
0.0043944 
0.0042991 

0.0042023 
0.0041039 
0.0040039 
0.0039022 

0.0037987 


DUr.  for 
1  Hour. 


-23.5 
24.5 
25.4 

-26.4 
27.4 
28.4 

-29.3 
30.2 
31.0 

-31.7 
32.4 
33.0 

-33.6 
34.1 
34.6 

-35.0 
35.4 
35.8 

-36.1 
36.5 
36.9 

-37.4 
37.8 
38.3 

-38.8 
39.4 
40.0 

-40.7 
41.3 
42.0 
42.7 

-43.5 


Mean  Time 

of 

Sidenal  Nona. 


h   m   a 

5  18  28.52 
5  14  32.61 
5  10  36.70 

5  6  40.79 
5  2  44.88 
4  58  48.97 

4  54  53.07 
4  50  57.16 
4  47  1.25 

4  43  5.33 
4  39  9.43 
4  35  13.52 

4  31  17.61 
4  27  21.70 
4  23  25.79 

4  19  29.88 
4  15  33.97 
4  11  38.07 

4  7  42.17 
4  3  46.26 
3  59  50^ 

3  55  54.44 
3  51  58.54 
3  48  2.63 

3  44  6.72 
3  40  10.82 
3  36  14.92 

3  32  19.01 
3  28  23.10 
3  24  27.19 
3  20  31.29 


13  16  35.38 


NOTB.^The  nnmbera  in  oolomn  \  correspond  to  tiie  true  equinox  of  the  date,  in  oolomn  A'  to 
the  mean  equinox  of  January  (H.O. 


Diff.  for  1  Hour, 
—  9*.82g6. 
(Table  IL) 
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GREENWICH  MEAN  TIME. 

• 

1 

1 

1 

THE 

MOON'S 

SBICIDIAMBTER. 

• 

HORIZONTAL  PABALLAZ. 

UPPER  TRANSIT. 

AGE. 

NOOL 

Iffidnisht. 

ir<Kiii« 

Diff.  for 
IHonr. 

Midnight. 

Dlff.  for 
1  Hoar. 

Meridian  of 
Oreenwioh. 

Diff.  for 
IHoor. 

Noon. 

1 

2 
3 

15  41.4 
15  32.7 
15  23.6 

/       II 

15  37.1 
15  28.2 
15  19.1 

57  28.0 
56  56.3 
56  22.9 

// 
-1.87 

1.36 

1.40 

57  12;4 
56  39.7 
56    6.1 

-1.38 
1.39 
1.39 

h      m 

23  32.4 

6 
0  21.9 

m 
8.18 

8.01. 

27.9 

28.9 

0.4 

4 

'     5 

6 

15  14.6 
15    6.1 

14  58.7 

15  10.2 
15    2.2 
14  55.6 

55  49.6 
55  18.3 
54  51.3 

-1.36 
1.23 

55  33.6 
55    4.2 
54  39.9 

-1.31 
1.18 

0.87 

1    9.0 

1  54.0 

2  37.6 

1.91 
1.84 
1.80 

1.4 
2.4 
3.4 

7 
8 
9 

14  53.0 
14  49.4 
14  48.3 

14  50.9 
14  48.5 
14  48.7 

54  30.3 
54  17.1 
54  13.0 

-0.78 
-  0..37 
•1-0.03 

54  22.6 
54  13.8 
54  14.6 

-0.55 
-0.17 
+  0.84 

3  20.5 

4  3.5 
4  47.1 

1.78 
1.80 
1.84 

4.4 
5.4 
6.4 

10 
11 
12 

14  49.8 

14  54.2 

15  1.3 

14  51.7 

14  57.5 

15  5.8 

54  18.8 

54  34.9 

55  1.0 

+  0.46 
0.88 
1.87 

54  25.6 

54  46.8 

55  17.5 

+  0.67 
1.09 
1.46 

5  32.0 

6  18.6 

7  7.1 

1.91 
1.98 
8.06 

7.4 

8.4 
9.4 

13 
14 
15 

15  10.9 
15  22.4 
15  35.1 

15  16.4 
15  28.6 
15  41.7 

55  36.1 

56  18.3 

57  5.0 

+  1.68 
1.87 
1.99 

55  56.4 

56  41.3 

57  29.1 

+  1.76 
1.94 
8.00 

7  57.4 

8  49.2 

9  42.1 

8.13 
8.19 
8.88 

10.4 
11.4 
12.4 

16 
17 
18 

15  48.2 

16  0.5 
16  11.0 

15  54.5 

16  6.0 
16  15.3 

57  53.0 

58  38.3 

59  16.9 

+  1.97 
1.77 
1.48 

58  16.2 

58  58.6 

59  32.6 

+  1.88 
1.61 
1.19 

10  35.4 

11  28.7 

12  21.7 

8.88 
8.81 
8.80 

ia4 

14.4 
15.4 

19 
20 
21 

16  18.8 
16  23.3 
16  24.3 

16  21.5 
16  24.2 
16  23.6 

59  45.5 

60  1.9 
60    5.6 

+  0.95 
+  0.48 
-O.IJ 

59  55.3 

60  5.3 
60    3.0 

+  0.68 
+  0.15 
-0.33 

13  14.6 

14  7.7 

15  1.4 

8.80 
8.88 
8.86 

16.4 
17.4 
18.4 

22 
23 
24 

16  22.1 
16  17.3 
16  10.6 

16  20.0 
16  14.2 
16    6.8 

59  57.6 
59  40.0 
59  15.5 

-0.55 
0.89 
1.18 

59  49.9 
59  28.5 
59     1.4 

-0.73 
1.08 
1.80 

15  56.0 

16  51.7 

17  48.2 

8.30 
8.34 
8.36 

19.4 
20.4 
21.4 

25 
26 
27 

16    2.8 
15  54.3 
15  45.6 

15  58.6 
15  50.0 
15  41.3 

58  46.6 
58  15.5 
57  43.7 

-1.86 
1.38 
1.38 

58  31.2 
57  59.6 
57  27.8 

-1.30 
1.38 
1.38 

18  44.8 

19  40.7 

20  34.9 

8.35 
8.30 
8.88 

22.4 
23.4 
24.4 

28 
29 
30 
31 

15  37.0 
15  28.6 
15  20.4 
15  12.6 

15  32.8 
15  24.5 
15  16.5 
15    8.9 

57  12.1 
56  41.1 
56  11.2 
55  42.5 

-1.31 
1.87 
1.88 

1.16 

56  56.5 
56  26.0 
55  56.7 
55  28.9 

-1.89 
1.84 
1.19 
1.11 

21  27.0 

22  16.6 

23  3.9 
23  49.2 

8.18 
8.03 
1.93 
1.86 

25.4 
26.4 
27.4 

28.4 

32 

15     5.4 

15    2.0 

55  15.8 

-1.07 

55    3.3 

-1.01 

6 

29.4 

, 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hbdr. 

•  •  ■ 

'Right  Ascension. 

1 

Diff.for 
1  Minute. 

Declination. 

Diff.for 
1  Minate. 

Hour. 

Right  Ascension. 

Diftfnr 
]  Minute. 

Bedinstion. 

Difllftir 
1  Minute. 

1     •  •    ■ 

WEDNESDAY  1. 

FRIDAY  3. 

1 

'    h    in     s  ' 

' '  s 

O        #        // 

// 

h    m     s 

s 

O        1        it 

«r 

0 

7  22    5.e« 

9.3065 

N.17  16  23.1 

&S49 

0 

9    8    8.01 

9.1009 

N.ll  18  32.0 

8Je6 

1 

7  24  24.01 

«.3046 

17  10  47.3 

5.649 

1 

9  10  14.45 

9.1054 

11   9  31.4 

9.0S3 

2 

7  26  42.17 

9.3007 

17    5    6.0 

5.735 

2 

9  12  20.66 

9.1015 

11    0  28.0 

9.060 

3 

7  29    0.09 

9.9967 

16  59  19.1 

5.897 

3 

9  14  26.63 

9.0976 

10  51  21.8 

9.196 

4 

7  31  17.77 

9.^J7 

16  53  26.7 

6.919 

4 

9  16  32.37 

9.0937 

10  42  12.9 

9.170 

5 

7  33  35.21 

9.9887 

16  47  28.8 

6.010 

5 

9  18  37.87 

9.0808 

10  33    1.4 

9.914 

6 

7  35  52.41 

9.9647 

16  4125.5 

6.090 

6 

9  20  43.14 

9.0850 

10  23  47.3 

9.957 

7 

7  88    9.37 

9.9806 

1635  16.9 

6.188 

7 

9  22  48.18 

9^1809 

10  14  30.6 

9J06 

8 

7  40  2G.08 

9.9764 

16  29   2.9 

6.977 

8 

9  24  5.3.00 

9.0784 

10    5  11.5 

9J38 

9 

7  42  42.54 

9.9793 

16  22  43.7 

6.364 

9 

9  26  57.59 

9.0746 

9  55  50.0 

9J78 

10 

7  44  58.75 

9.9689 

16  16  19.4 

6.449 

10 

9  29    1.95 

9.0706 

9  46  26.1 

9.416 

11 

7  47  14.72 

9.9641 

16   9  49.9 

6.534 

11 

9  31    6.09 

9.0679 

9  36  59.8 

9.457 

12 

7  49  30.44 

9.9500 

16   3  15.3 

6.618 

12 

9  33  10.01 

9.0635 

9  27  31.3 

9.493 

13 

7  51  45J^1 

99567 

15  56  35.7 

6.701 

13 

9  35  13.71 

9.0598 

9  18    0.6 

9.599 

14 

7  54     1.13 

9.95J6 

15  49  51.2 

6.789 

14 

9  37  17.19 

9.0569 

9   8  27.8 

9.564 

15 

7  56  16.10 

9.9473 

15  43    1.8 

6.863 

15 

9  39  20.46 

90)597 

8  58  52il 

9.508 

16 

7  58  30.81 

9.9431 

15  36   7.6 

6.944 

16 

9  41  23.51 

9.0ttl 

8  49  16.0 

9.639 

17 

8    0  4557 

9.9380 

15  29    8.5 

7.094 

17 

9  43  26.35 

9.0456 

8  39  37.1 

9.665 

18 

8    2  59.48 

9JU47 

15  22   4.7 

7.109 

18 

9  45  28.98 

9.0491 

8  29  56.2 

9J97 

19 

8    5  13.44 

9.9305 

15  14  56.3 

7.179 

19 

9  47  31.40 

9.0387 

8  20ia5 

9.797 

20 

8    7  27.14 

9.9969 

15    7  43.3 

7.955 

20 

9  49  33.62 

9.0359 

8  10  29.0 

9.757 

21 

8    9  40.59 

9.9990 

15    0  25.7 

7.331 

21 

9  51  35.63 

9.0918 

8    0  42.7 

9.766 

22 

8  11  53.78 

9.9177 

14  53   3.6 

7.404 

22 

9  53  37.44 

9.0985 

7  50  54.7 

9.814 

23 

8  14    6.72 
THl 

9.9135 

[JRSDA 

N.14  45  37.2 
.T  2. 

7.«7 

23 

9  55  39.05 
SAl 

9.0899 
L^URDA 

N.  7  41    5.0 
lY  4. 

9.849 

0 

8  16  19.40 

9JM)09 

N.14  38   6.4 

7.540 

0 

9  57  40.47 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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8  55  53.2 

9  6  43.1 
9  17  29.3 
9  28  11.8 

N.  9  38  50.6 


WEDNESDAY  22. 


0 

1  22 

1 

1  25 

2 

1  27 

3 

1  29 

4 

1  32 

5 

1  34 

6 

1  36 

7 

1  39 

8 

1  41 

9 

1  43 

10 

1  46 

11 

1  48 

12 

1  51 

13 

1  53 

14 

1  55 

15 

1  58 

16 

2    0 

17 

2    2 

18 

2    5 

19 

2    7 

20 

2  10 

21 

2  12 

22 

2  14 

2;) 

2  17 

24 

2  19 

44.47 

5.61 
26.85 
48.19 

9.63 
^1.17 
52.81 
14.55 
36.39 
58.33 
20..37 
42.51 

4.75 
27.09 
49.54 
12.09 
34.74 
57.49 
20.34 
4:».2J} 

6..34 
2!).49 
52.74 
IG.09 
39.53 


9.3515 
9.3539 
9J)548 
9.3S66 
93589 
9.3508 

9^3639 
9J648 
9.3865 
9J)689 
9J608 
9.3716 
9.3739 
9.3750 
9.3767 
9.3783 
9Ji800 
9u)817 
9.3833 
9.3850 
9.3867 
9.3883 
9.3889 
9J1015 


N.  9 
9 
10 
10 

10 
10 
10 
11 
11 
11 
11 
11 
U 
12 
12 
12 
12 
12 
12 
12 
13 

13 
13 
IN.  13 


49  25.6 
59  56.7 
10  23.8 

20  46.8 
31  5.7 
41  20.5 
51  31.0 

137.2 
1139.0 

21  36.3 

31  29.1 
41  17.3 
51   0.8 

0  39.6 
10  13.6 
19  42.8 
29  7.1 
38  26.4 
47  40.6 
56  49.7 

5  53.7 
14  52.4 
23  45.8 

32  33.9 
41  16.7 


11. 740 

11.714 

11478 

11.641 

11.609 

11.569 

11.590 

11.477 

11.439 

11.387 

11.340 

11.909 

11.949 

11.101 

11.130 

11.087 

11.089 

10.976 

}QJ»19 

10.861 

10.801 

10.730 

10UI77 

10.615 


Roar. 


Bight 


Diff.for 
IMlBote. 


DeolinatloD. 


DiiKfor 
1  Minute. 


0 
1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


10.651 

0 

10.485 

1 

10.417 

2 

10.340 

3 

10.981 

4 

10.911 

5 

10.130 

6 

10.067 

7 

9.003 

8 

0.018 

9 

9.849 

10 

9.764 

11 

9.686 

12 

9.6(7 

13 

0.597 

14 

9.446 

15 

9.363 

16 

9.970 

17 

0.104 

18 

0.106 

19 

0.089 

20 

8.994 

21 

8.846 

22 

8.767 

23 

8U167 

24 

THURSDAY  28. 


h  m 
2  19 
2  22 
2  24 
2  26 
2  29 
2  31 
2  34 
2  36 
2  38 
2  41 
43 
46 
48 
50 
53 
55 
58 
0 


2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 


2 

5 

7 

10 

12 

15 


39.53 

3.07 
S6.71 
50.44 
14.27 
38.19 

2.21 
26.32 
50.52 
14.80 
39.17 

3.63 
28.16 
52.81 
17.52 
42..32 

7.19 
32.14 
57.17 
22.27 
47.44 
12.69 
38.00 

3.38 


a 

9^16 
9.3839 
9.3048 
9.3863 
9.3879 
9.3095 
9.4011 
9.4086 
9^4040 
9.4iD64 
9.4060 
9.4084 
9.4006 
9^119 
9.4196 
9.4139 
9^159 
9.4165 
9.4177 
9.4180 
9.4809 
9.4913 
9.4994 
9.4836 


N.134I  16.7 

13  49  54.0 

13  58  25.7 

14  6  51.8 
14  15  12.3 
14  23  27.2 
14  31  36.3 
14  39  39.6 
14  47  37.1 

14  55  28.7 

15  314.3 
15  10  53.9 
15  18  27.5 
15  25  55.0 
15  33  16.3 
15  40  31.5 
15  47  40.5 

15  54  43.2 

16  139.5 
16  8  29.5 
16  15  13.1 
16  21  50.3 
1628  21.0 

N.16  34  45.1 


FRIDAY  34. 


17 

19 
22 
24 
27 
29 
32 
3.34 
3  36 
39 
41 
44 
46 
3  49 
3  51 
3  53 
3  56 
3  58 
1 


3 
3 
3 
3 
3 
3 
3 


3 
3 
3 
3 


4 
4 
4 
4 
4 
4 
4 


3 

6 

8 

11 

13 

15 


^.83 
54.34 
19.91 
45.53 
11.21 
36.94 

2.73 
28.57 
54.45 
20.37 
46.33 
12.33 
38.37 

4.44 
d0..54 
56.67 
22.82 
48i)9 
15.18 
41.38 

7..59 
33.82 

0.05 
26.28 
52.51 


9.4947 
9.4867 
9.4966 
9.4975 
9.4984 
9.4989 
9.4309 
9.4310 
9.4317 
9.4393 
9.4330 
9.4337 
9.4343 
9.4348 
9.4353 
9.4357 
9.4360 
9.4363 
9.4366 
9.4368 
9.4370 
9.4379 
9.4379 
9.4379 
9.4371 


N. 


N. 


6  41 
6  47 
6  53 

6  59 

7  5 
10 
16 
21 
27 
32 
37 
42 
47 

7  52 

7  57 

8  1 
8  6 
8  10 
8  14 
8  19 
8  23 
8  26 
8  30 
8  34 
8  37 


7 

7 
7 
7 
7 
7 
7 
7 


2.7 
13.7 
18.0 
15.7 

6.7 
50.9 
26.4 
59.0 
22.8 
39.8 
49.9 
53.0 
49.2 
38.4 
20.6 
.55.8 
23.9 
45.0 
59.0 

5.9 

5.6 
58.2 
4:3.6 
21.8 
52.9 


n 
&667 

8.575 

&4t9 

8.380 

8.995 

8.900 

8.104 

8JN17 

7.008 

7.810 

7.710 

7ill0 

7.600 

7.407 

7.304 

7J01 

7.007 

6.089 

6.866 

6.780 

6J73 

6.666 

6.467 

6.348 


6J938 
6.198 
6j017 
6.906 
6.794 
5.681 
5.567 
5.453 
5JI40 
6.9S6 
6.110 
4.804 
4.878 
4.763 
AA4& 
4.587 
4.410 
4.989 
4.174 
4U»5 
3.906 
3.817 
3U»7 
3.577 
3.458 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Aiceiiaion. 

IMftfor 
1  Minute. 

• 

DediDAtion. 

Diff.for 
IMiuuto 

Hour. 

Bight  AaoensioB. 

IMiffor 
1  Minute. 

DeoUnaUoii. 

Diftfbr 
iMiLute 

SATURDAY  25. 

MONDAY  27. 

h    m     t 

8 

0     1     II 

// 

h     m     s 

8 

0      1     II 

$1 

0 

4  15  52.51 

9.4371 

N.18  37  52.9 

3.458 

0 

6  11  43.50 

9..%R3 

N.19   5  11.6 

9.251 

1 

4  18  18.73 

S.4»70 

18  41  16.8 

3.338 

1 

6  14    5.52 

9J655 

19   2  53.2 

9.309 

2 

4  20  44.95 

9.4309 

18  44  33.4 

3.217 

2 

6  16  27.36 

9.3096 

19   0  28.2 

9.473 

3 

4  23  11.16 

9.4307 

13  47  42.8 

3.097 

3 

6  18  49.03 

9.3597 

18  57  56.5 

9.583 

4 

4  25  37.35 

9.4304 

18  50  45.0 

2.976 

4 

6  21  10.53 

2.3509 

18  55  18.2 

9.099 

5 

4  28    3.53 

9.4309 

18  53  39.9 

9.tS4 

5 

6  23  31.86 

9.3540 

18  52  33.4 

2.802 

6 

4  30  29.69 

9.4358 

18  56  27i» 

9.733 

6 

6  25  53.01 

9.3510 

18  49  42.0 

9.911 

7 

4  32  55.82 

9.4353 

18.59    7.9 

•      2.619 

7 

6  28  13.98 

9.3480 

18  46  44.1 

3.018 

8 

4  35  21.92 

9.4348 

19    141.0 

2.491 

8 

6  30  34.77 

9.3450 

18  43  39.8 

3.196 

9 

4  37  48.00 

9.4343 

19    4    6.8 

2.369 

9 

6  32  55.38 

9.3419 

18  40  29.0 

aJ933 

10 

4  40  14.04 

9.4337 

19   6  25.3 

2.248 

10 

6  35  15.80 

9..'087 

18  37  11.8 

3.339 

11 

4  42  40.04 

9.4399 

19   8  36.6 

2.127 

11 

6  37  36.03 

9..S355 

18  33  48.3 

3.444 

12 

4  45    5.99 

9.4399 

19  10  40.6 

90)06 

12 

6  39  56.06 

9.3393 

18  30  18.5 

3.549   ; 

13 

4  47  31.90 

9.4314 

19  12  37.3 

1.884 

13 

6  42  15.90 

S.3291 

18  26  42.4 

3.053   - 

14 

4  49  57.76 

9.4307 

19  14  26.7 

1.769 

14 

6  44  35.55 

9.3258 

18  23   0.1 

3.757 

15 

4  52  23.58 

9.4908 

19  16   8.8 

1.641 

15 

6  46  55.00 

9.3225 

18  19  11.6 

3.860 

16 

4  54  49.34 

9.4988 

19  17  43.6 

1.519 

16 

6  49  14.25 

9.3109 

18  15  16.9 

3JW2 

17 

4  57  15.04 

9.4978 

19  19  11.1 

1.398 

17 

6  51  33.30 

9.3158 

18  11  16.2 

4.063 

18 

4  59  40.67 

9.4967 

19  20  31.4 

1.277 

18 

6  53  52.15 

2.3124 

18    7   9.4 

4.163 

19 

5    2    &24 

9.4256 

19  21  44.4 

1.156 

19 

6  56  10.79 

9.3089 

18   2  56.6 

4.263 

20 

5    4  31.74 

9.4943 

19  22  50.1 

1.034 

20 

6  58  29.22 

9.3055 

17  58  37.8 

4.389 

21 

5    6  57.16 

9.4931 

19  23  48.5 

0.013 

21 

7    0  47.45 

9.3020 

17  54  13.1 

4.461 

22 

5    9  22:51 

9.4918 

19  24  39.7 

0.793 

22 

7    3    5.46 

9.9984 

17  49  42.5 

4.5S0 

23 

5  11  47.78 
SU 

9.4904 

NDAY 

N.19  25  23.7 
26. 

0.679 

23 

7    5  23.26 
TU 

2.9949 

ESDA1 

N.17  45   &0 

r  28. 

4.657 

0 

5  14  12.96 

9.4190 

N.19  26   0.4 

0.552 

0 

7    7  4a85 

9.9913 

N.17  40  23.7 

4.753 

I 

5  16  38.06 

9.4176 

19  26  29.9 

0.432 

1 

7    9  58.22 

9.2878 

17  35  a5.7 

4.848 

2 

5  19    3.07 

9.4160 

19  26  52.2 

0.311 

2 

7  12  15.38 

2.2842 

17  30  42.0 

4.943 

3 

5  21  27.98 

9.4144 

19  27    7.2 

0.191 

3 

7  14  32.32 

2.2805 

17  25  42.6 

5Jff7 

4 

5  23  52.80 

9.4197 

19  27  15.1 

•1-0.072 

4 

7  16  49.04 

2.2768 

17  20  37.6 

5.130 

5 

5  26  17.51 

9.4110 

19  27  15.8 

-0.048 

5 

7  19    5.54 

2.2738 

17  15  27.0 

5.299 

6 

5  28  42.12 

9.4099 

19  27    9.3 

0.167 

6 

7  21  21.82 

9.2695 

17  10  10.9 

5.314 

7 

5  31    6.62 

9.4074 

19  IQ  55.7 

0.286 

7 

7  23  37.88 

2.2657 

17   4  49.3 

5.405 

8 

5  3:3  31.01 

9.4056 

19  26  35.0 

0.405 

8 

7  25  53.71 

2.2090 

16  .59  22.3 

5.494 

9 

5  35  55.29 

9.4037 

19  26    7.1 

0.523 

9 

7  28    9.:52 

9.2589 

16  53  50.0 

5JM3 

10 

5  38  19.45 

9.40J7 

19  25  32.2 

0.641 

10 

7  30  24.70 

2.2545 

16  48  12.4 

5.079 

11 

5  40  43.49 

9^1996 

19  24  50.2 

0.759 

11 

7  32  39.86 

2.2507 

16  42  29.4 

5.700 

12 

5  43    7.40 

9.3975 

19  24    1.1 

0.877 

12 

7  34  54.79 

2.2409 

16  36  41.2 

5.846 

13 

5  45  31.19 

9.3954 

'19  23   5.0 

0.993 

13 

7  37    9.49 

9.2431 

16  30  47i) 

5.999 

14 

5  47  54.85 

901939 

19  22    1.9 

1.109 

14 

7  39  23.96 

2.2393 

16  24  49.4 

eu)i7 

15 

5  50  18.37 

2.3909 

19  20  51.9 

1.2U5 

15 

7  41  38.21 

9.9356 

16  18  45.8 

0.109 

16 

5  52  41.75 

9.3885 

19  19  34.9 

1.341 

16 

7  43  52.23 

9.2317 

16  12  37.2 

0.1t5 

17 

5  55    4.99 

9.3809 

19  18  J  1.0 

1.457 

17 

7  46    6.01 

2.2278 

16    6  23.6 

0.967 

18 

5  57  28.09 

9.38;{8 

19  16  40.1 

1.572 

18 

7  48  19.56 

2.2240 

16   0   5.1 

0349 

19 

5  59  51.05 

2.3813 

19  15   2.4 

1.686 

19 

7  50  32.89 

9.2202 

15  53  41.7 

0.430 

20 

6    2  13.85 

2,3788 

19  13  17.8 

1.800 

20 

7  52  45.98 

9.2163 

15  47  13.5 

0.510 

21 

6    4  36.50 

9.3709 

19  11  26.4 

1.913 

21 

7  .54  58.84 

2.2124 

15  40  40.5 

0.589 

22 

6    6  58.99 

9.3735 

19    9  28.2 

9.026 

22 

7  57  11.47 

2.2086 

15  34    2.8 

0.667 

23 

6    9  21.32 

9.3709 

19    7  23.3 

9.138 

23 

7  59  23.87 

2.2047 

15  27  20.5 

0.743 

24 

6  11  43.50 

9.3683 

N.19    5  11.6 

9.951 

24 

8     1  36.03 

2.9008 

N.15  20  33.6 

0.890 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSIOK  AND  DECLINATION. 


Hour. 


Right  Aseension. 


0 

1 

3 
4 
5 
6 
7 
8 
9 
10 
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


D'ir.for 
1  Minute. 


Declination. 


Diff.for 
1  Minute. 


WEDNESDAY  29. 


h 

8 
8 
8 
8 
8 
8 
8 
8 
8 


m 
1 

3 
5 
8 
10 
12 
14 
16 
19 


8  21 
8  23 
8  25 
8  27 
8  29 
8  32 
834 
8  36 
8  38 
8  40 
8  42 
8  44 
8  46 
8  49 
8  51 


■ 

a 

36.03 

9.S008 

N.l 

47.96 

9.J9eO 

J.' 

59.66 

S.1931 

J 

11.13 

9.1889 

M 

22.37 

9.1653 

1 

33.37 

9.1814 

44.14 

9.1776 

54.68 

9.1737 

m 

4.99 

9.1809 

1 

15.07 

9.1661 

1 

24.92 

9.16« 

1 

34.54 

9.1583 

43.92 

9.1545 

^ 
J 

53.08 

9.1507 

1 

2.01 

9.1468 

10.71 

9.1439 

19.19 

9.1394 

J 

27.44 

9.1357 

J[ 

35.47 

9.1319 

J 

43.27 

9.1989 

1 

50.a5 

9.1945 

'f 

58J21 

9.1907 

] 

5.34 

9.1170 

1  < 

m 

12.25 

9.1134 

N.1 

20  33.6 

13  4^1 
6  46.1 

59  45.6 

52  40.7 
45  31.5 
38  18.0 
31  0.3 
23  38.3 
1612.2 

8  42.0 
1    7.8 

53  29.6 
45  47.5 
38  1.5 
30  11.7 
22  18.2 

14  21.0 
6  20.1 

58  15.6 
50  7.5 
4156.0 
33  4i:0 
25  22.6 


THURSDAY  30. 


H 

6.890 
6.896 
6.971 
7.045 
7.117 
7.180 
7.960 
7.331 
7.401 
7.469 
7637 
7.603 
7.669 
7.731 
7.798 
7.861 
7.993 
7.984 
8.045 
6.105 
8.163 
8.991 
8J978 
8.334 


0 

8  53  18.95 

9.1608 

N.1217   0.9 

6.388 

1 

8  55  25.43 

9.1069 

12   8  35.9 

8.443 

2 

8  57  31.69 

9.1095 

12   0   7.7 

8.487 

3 

8  59  37.73 

9.0988 

1151  36.3 

8.548 

4 

9    1  43.56 

9.0964 

1143    1.8 

&600 

5 

9    3  49.18 

%M\% 

1134  24.3 

8.650 

6 

9    5  54J)8 

9.0889 

1 1  25  43.8 

8.700 

7 

9    7  59;77 

9.0847 

1117   0.3 

8.748 

8 

9  10    4.75 

9.0813 

11    8  13.9 

8.797 

9 

9  12    9.53 

%srm 

10  59  24.6 

8.845 

10 

9  14  14.10 

■  9U)74» 

10  50  32.5 

8.899 

11 

9  \Q  18.47 

3.0711 

10  41  37.6 

8.838 

12 

9  18  22.63 

9.06n 

10  32  40.0 

8J»9 

13 

9  20  26.59 

9.0643 

10  23  39.8 

8U»4 

14 

9  22  30.35 

9.O60O 

10  14  37.1 

9.067 

15 

9  24  33.90 

9.0576 

10   5  31.8 

8.109 

16 

9  26  37.26 

9.0543 

9  56  24.0 

9.150 

17 

9  28  40.42 

9.0511 

9  47  13.8 

8.180 

18 

9  30  43.39 

9U)479 

9  38    1.2 

9.998 

19 

9  32  46.17 

9.0447 

9  28  46.3 

8.967 

20 

9  34  48.76 

9.0415 

9  19  29.1 

8J06 

21 

9  36  51.15 

9.0383 

9  10   9.7 

8.349 

22 

9  38  53.36 

9.0859 

9   0  48.1 

8.378 

23 

9  40  55.38 

9.0399 

8  51  24.4 

8.413 

24 

9  42  57:22 

9.0989 

N.  8  41  58.5 

8.448 

Hoar. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Bight  Aaoeneion. 


Biff,  for 
1  Minute. 


Declination. 


Diff.for 
1  Minnte. 


FRIDAY  31. 


h  m 
9  42 
9  44 
9  47 
9  49 
9  51 
9  .53 
9  55 
9  57 
9  59 


10 
10 
10 
10 
10 


1 
3 
5 

7 
9 


10  11 
10  13 
10  15 
10  17 
10  19 
10  20 
10  22 
10  24 
10  26 
10  28 


• 

• 

57J22 

9.0909 

58.88 

9.0969 

0.36 

9.0939 

1.66 

9.0909 

2.78 

9U)179 

3.72 

9.0149 

4.40 

9^)114 

5.09 

9.0087 

5-53 

9U)068 

5.80 

9J)031 

5i)0 

9UXW3 

5.84 

1JW76 

5.62 

1.8850 

5.24 

1.8894 

4.71 

1.98M 

4.02 

IMm 

ai8 

1J)647 

2.19 

1.9899 

\m 

1.9798 

59.77 

1J>774 

58.34 

10)750 

56.77 

1.8797 

55.06 

1.9703 

53^21 

1J681 

N.  8  41  58m5 
8  32  30.6 
8  23  0.8 
8  13  29.1 
8  3  5.5.5 
7  54  20.1 
7  44  42.9 
7  35  4.0 
7  25  23.4 
7  15  41.2 
7  5  57.4 
6  5612.1 
6  46  25.3 
6  36  37.1 
6  26  47.5 
6  16  56.6 
6  7  4.4 
5  57  11.0 
5  47  16.3 
5  37  20.5 
5  27  23.7 
5  17  25.8 
5  7  26.9 

N.  4  57  27.1 


It 

8.44a 
8.481 
8.513 
8.544 
8.575 
80105 
9U04 
8.669 
9.600 
8.717 
8.749 
8.767 
8.789 
8.815 
9.837 
9.859 
9.^ 
8.801 
80)91 
80)38 
8.856 
8.873 
80)88 
10  006 


SATURDAY,  SEPTEMBER  1. 
0  I    10  30  51J23  I    1.8660  IN.  4  47  26.3  |    io.090 


PHASES  OF  THE  MOON. 


#  New  Moon  • 
j>  First  Quarter 
O  Full  Moon  • 
C  Last  Quarter* 


d  h  m 

2  13  26J) 

10  13  29.3 

18  0  53.8 

24  17  31.9 


d      h 
<r  Apogee 8    22*1 

<C  Perigee 20    19J3 
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xni. 


6BEENWIGH  MEAN  TIME. 

j 

1 

t 

LUNAR  DISTANCES. 

o  g 

4 

Name  and  Direction 
of  Ol^eet. 

Noon. 

P.  L. 

of 
Diff. 

mh. 

P.L. 

of 
Diff. 

VP^ 

P.L. 

of 
Diff. 

ix>. 

P.L. 

of 

Diff. 

Sun 

W. 

O         <        n 

17  46  40 

3300 

O          /         // 

19  10  52 

3968 

20  a'i  18 

3961 

Of// 

21  59  52 

3977 

i 

SpicA 

E. 

5S  16  34 

9765 

51  41  46 

9796 

50    7  13 

9607 

48  32  54 

9818 

1 

AuUires 

E. 

<J6  48  31 

9619 

97  14  28 

9630 

95  40  39 

9841 

94    7    4 

9859 

5 

SU5 

W. 

29    2  48 

3890 

30  27  11 

3996 

31  51  27 

3303 

33  15  a5 

3300 

S|>ica 

E. 

40  44  52 

9673 

39  11  58 

9683 

:^7  39  17 

9603 

36    6  49 

9003 

All  tares 

E. 

86  22  39 

9906 

84  50  27 

9016 

83  18  29 

9997 

81  46  44 

9938 

6 

Sun 

W. 

40  14  15 

3346 

41  37  33 

3364 

43    0  42 

3361 

44  23  43 

3369 

dpica 

E. 

28  27  40 

9969 

26  56  27 

9061 

25  25  25 

9960 

23  54  34 

9978 

Autares 

£. 

74  11  14 

9067 

72  40  45 

9007 

71  10  28 

3006 

69  40  23 

3015  ' 

1 

7 

Suif 

W. 

51   16  44 

3403 

52  38  57 

3406 

54    1     4 

3415 

55  23    4 

1 
3490 

Antarea 

E. 

62  12  41 

3056 

60  43  40 

3065 

59  14  48 

3073 

57  46    6 

3060 

a  AquiJflB 

E. 

112  20  50 

3466 

111    0  10 

3463 

109  39  27 

3460 

108  18  41 

3478 

8 

Sun 

W. 

62  11  39 

3449 

6;)33    8 

3446 

64  54  33 

3446 

66  15  55 

3451 

Aiitarea 

E. 

50  24  44 

3114 

48  56  52 

3191 

47  29    8 

3197 

46     1  31 

3133 

a  Aquilie 

E, 

101  34  23 

3479 

100  13  28 

3479 

98  52  33 

3479 

97  31  38 

3471  t 

9 

Sun 

W. 

73    2  14 

3456 

74  23  27 

3465 

75  44  41 

3454 

77    5  56 

3464 

Aiitarea 

E. 

38  45  13 

3163 

37  18  20 

3160 

35  51  34 

3176 

34  24  56 

3183  ! 

a  AquiliB 

E. 

90  46  57 

3471 

89  26    1 

3471 

• 

88    5    5 

3471 

86  44    9 

3471  ' 

10 

Sun 

W. 

83  52  43 

3430 

a5  14  15 

3435 

86  35  52 

3430 

87  57  34 

34ftt 

Spica 

W. 

19  17  56 

3060 

20  46  55 

3055 

22  16    0 

3061 

23  45  10 

3045 

a  Aquilie 

E. 

79  59  31 

3473 

78  38  37 

3473 

77  17  43 

3474 

75  56  50 

3474 

11 

Sun 

W. 

94  47  49 

3309 

96  10  15 

3383 

97  32  51 

3373 

96  55  38 

3364 

Spica 

W. 

31   12  49 

3013 

.%  42  46 

3006 

34  12  53 

9907 

:»  43  10 

9968 

a  Aquilie 

E. 

69  12  40 

34« 

67  51  56 

3484 

66  31  14 

3487 

65  10  35 

3491 

Foinalhaut 

E. 

98  56  43 

3471 

97  35  47 

3461 

96  14  39 

3450 

94  53  19 

3438 

12 

Sun 

W. 

105  52  22 

3319 

107  16  20 

3300 

108  40  32 

3988 

110    4  58 

3976 

Spica 

W. 

4:}  17  30 

9938 

44  49    1 

9997 

46  20  45 

9015 

47  52  44 

9904 

n  Aquihe 

E. 

58  28  41 

3699 

57    8  41 

3631 

55  48  51 

35^ 

54  29  13 

3654 

Foinalhiiut 

E. 

88    3  40 

3368 

86  41  10 

3378 

65  18  29 

3360 

83  55  37 

3369 

aPeguai 

E. 

104  44  42 

31J7 

103  16  53 

3104 

101  48  48 

3000 

100  20  26 

3077 

13 

Sun 

W. 

117  10  57 

3907 

118  36  58 

3193 

120    3  16 

3177 

121  29  52 

3163 

Spica 

W. 

55  36  36 

9889 

57  10  13 

9694 

58  44    9 

9611 

60  18  23 

9397> 

a  Aquilie 

E. 

47  55  19 

3664 

46  37  43 

3663 

45  20  38 

3718 

44    4  10 

3757 

Fomalbaiit 

E. 

76  58  AS 

3318 

75  34  52 

3311 

74  10  53 

3304 

72  46  46 

3909 

aPegaai 

E. 

92  54  26 

3007 

91  24  22 

9093 

89  54     1 

9979 

88  23  22 

9965 

14 

SpicA 

W. 

68  14  20 

9791 

69  50  32 

9706 

71  27    5 

9689 

73    3  59 

9674 

Antares 

W. 

2:)  42  25 

9984 

25  14     1 

9604 

26  46  28 

9868 

28  19  41 

9895; 

Fomnlhaut 

E. 

65  44  47 

3981 

64  20  13 

3961 

62  55  39 

3981 

61  31    6 

3983 

a  Pei^H] 

E. 

80  45  42 

9605 

79  13  17 

9681 

77  40  34 

9868 

76    7  34 

9855 

a  Arietia 

E. 

124  13  25 

9616 

122  39  18 

9707 

121    4  46 

9778 

119  29  50 

9759 

15 

Spica 

W. 

81  13  51 

9603 

82  52  55 

9577 

84  32  22 

9661 

86  12  11 

9645 

Antares 

W. 

36  15  29 

9601 

37  52  21 

9667 

39  29  45 

9645 

41    7  39 

9603 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 

.a    . 
-  A 

=  1 

4 

Name  and  Dinotloii 
of  Object. 

Midnight. 

P.L. 
of 

Diir. 

XVh. 

P.L. 

of 

Diif 

xvm*» 

P.L. 

•r 

Dlff. 

XXIA. 

1 

P.L. 

of 

Diff. 

Spica 
AiitarM 

W. 

E. 
£. 

O          '       n 

23  24  30 
4(i  58  49 
92  33  43 

3076 
9836 
9S89 

0          /         // 

24  49    9 
45  24  58 
91    0  36 

3978 
9840 
9893 

0           t       i» 

26  13  46 
43  51  22 

89  27  43 

3961 
9851 
9664 

27  38  19 
42  18    0 
87  55    4 

3915 
9869 
9895 

5 

SVN 

Spica 
Aiitores 

W. 
E. 
E. 

34  39  36 
:U  34  34 
80  15  13 

3316 
8913 
fHM7 

36    3  29 
a3    2  32 
78  43  54 

3394 
9993 
9957 

37  27  13 
31  30  42 

77  12  48 

3331 
9903 
9968 

38  50  48 
29  59    5 
75  41  55 

3896 

9949 

9977 

6 

Sun 
Spica  . 
AJitares 

W. 

E. 
£. 

45  46  a5 
22  23  54 
68  10  29 

3376 
SW7 
3004 

47    9  19 
20  53  25 
66  40  46 

3383 

9995 
3033 

48  31  55 
19  23    6 
65  11  14 

33B0 

3ro3 

3041 

49  54  23 
17  52  57 
63  41  52 

3396 
3011 
3050 

7 

SUFf 

Antares 
n.  Aquito 

W. 

E. 
E. 

56  44  58 

56  17  32 

106  57  52 

3485 

3007 
3477 

58    6  46 

54  49    7 

105  37    2 

3430 
3095 
3475 

59  28  29 

5.3  20  51 

104  16  10 

3435 
3101 
3474 

60  50    6 

51  52  43 

102  55  17 

3438 
3109 
3473 

8 

Su;^ 
Antares 
a  Aquilw 

W. 
E. 
E. 

67  37  14 
44  34     1 
96  10  42 

3453 
3138 
3471 

68  58  31 
43    6  38 
94  49  46 

3454 
3144 
3471 

70  19  46 
41  39  22 
93  28  50 

3466 
3J51 
3471 

71  41    0 
40  12  14 
92    7  53 

3465 
3157 
3471 

9 

Son 
Antiires 
a  Aquile 

W. 

E. 

E. 

78  27  12 
32  58  27 
85  23  13 

3469 

3199- 

3471 

79  48  30 
31  32    8 
84    2  17 

34-19 
3801 
3471 

81  9  51 

:)o  6  0 

82  41  21 

3446 
3911 
3479 

82  31  15 

28  40    4 
81  20  26 

3443 
3479 

10 

Sun 
Spica 
a  AquilfB 

W. 
W. 
E. 

89  19  23 
25  14  27 
74  35  57 

3419 
3039 
3475 

90  41  18 
26  43  51 
73  15    5 

3419 
3034 
3477 

92    3  21 
28  13  22 
71  54  15 

3406 
3097 
3479 

93  25  31 
29  43    1 
70  33  27 

3399 

3090 
3479 

11 

Sun 
Spica 
a  AquilfB 
Foinalliaut 

W. 
W. 
E. 
E. 

100  18  36 
37  13  38 
63  50    1 
93  31  46 

3354 
9979 
3496 
»I09 

101  41  45 
38  44  17 
62  29  32 

92  10    2 

3344 
9969 
3600 
3418 

103    5    5 

40  15    9 
61     9    8 
90  48    6 

3394 

9959 
3666 
3408 

104  28  37 
41  46  13 
59  48  51 
89  25  59 

3393 
9949 
3513 
3398 

12 

Sun 
Spica 
a  AqiiiliB 
Fomalhaiit 
a  Pegii8i 

W. 

w. 

E. 
E. 
E. 

111  29  38 
49  24  58 
53    9  49 
82  32  34 
98  51  48 

3963 
9891 
3509 
3361 
3063 

112  54  33 

50  57  28 

51  50  41 
61    9  21 
97  22  53 

3949 
9679 
3586 
3349 
3049 

114  19  44 
52  30  14 
50  31  51 
79  45  58 
95  53  41 

3935 
9866 

3606 
3333 
3035 

1 15  45  12 

54    3  16 
49  13  23 
78  22  25 
94  24  12 

3990 
9859 

JDXO 

3395 
3099 

13 

Sun 

Spica 
ciAquilie 
Fonialhaut 
aPegasi 

W. 
W. 
E. 
E. 
E. 

122  56  45 
61  52  55 
42  48  23 
71  22  33 
86  52  25 

3148 
9789 
3809 
3993 
9951 

124  23  57 

63  27  46 
41  3;)  23 
m  58  13 

a*)  21  11 

3133 
9767 
3864 
3888 

9997 

125  51  27 
65    2  57 

40  19  16 
68  33  48 
63  49  39 

3117 
9759 
3913 
3965 
9983 

127  19  16 

66  38  28 
39    6    9 

67  9  19 
82  17  49 

3101 
9736 
3980 
3989 
9909 

14 

Spica 
Antnres 
Fomalhaiu 
a  Pegasi 
a  Arietis 

W, 
W. 
E. 
E. 
E. 

74  41  14 
29  53  ;it5 
60    6  35 
74  34  17 
117  54  29 

9657 
9795 
3888 
9641 
9741 

76  18  51 
31  28  10 
58  42    9 
73    0  43 
116  18  44 

9649 
9766 
3994 

voso 
9799 

77  56  49 
33    3  22 
57  17  51 
71  26  52 
114  42  34 

9606 
9740 
3363 
9816 
9704 

79  35    9 
34  39    9 
55  53  43 
69  52  45 
113    6    0 

9610 
9715 
3313 
9804 
9686 

15 

Spica 
Antares 

W. 
W. 

87  52  22 
42  46    2 

9669 
9603 

89  32  55 
44  24  53 

9513 
9589 

91  13  50 
46    4  12 

9497 
3663 

92  55    7 

47  43  58 

9481 
9543 
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GREENWICH  MEAN  TTMF.. 

LUNAS  DISTANCES. 

• 
"Sg 

P.  L. 

P.L. 

P.L 

P.  L. 

NMoe  Mid  DIreotion  1 

Noon. 

of 

im 

-of 

VPi 

of 

IXh- 

of 

1* 

of  OlUeot. 

Dur. 

Diff. 

Diir. 

DiC  ! 

o         /        // 

O           11* 

53    6    7 

0         i        11 

O          /        /« 

15 

Fomalhaut 

E. 

54  29  47 

S39T 

3343 

51  42  45 

3363 

50  19  46 

3387 

a  PegaHi 
a  Anetis 

E. 

68  18  23 

9798 

66  43  45 

9789 

65    8  53 

«ni 

63  33  47 

9760 

£. 

111  29    2 

9869 

109  51  40 

9651 

108  13  54 

9633 

106  a5  44 

9616 

16 

Spica 

W. 

94  36  47 

9465 

96  18  49 

9450 

98    1  12 

M35 

99  43  57 

900 

Aiitores 

W. 

49  24  11 

9595 

51     4  49 

9507 

52  45  53 

9489 

54  27  22 

9<79 

Fornalbaiit 

E. 

43  33  26 

3565 

42  14  35 

3646 

40  56  50 

3716 

39  40  20 

3790 

a  Pe^isi 
a  Anetia 

E. 

55  35  21 

9795 

53  59  14 

9790 

52  23    1 

9718 

50  46  45 

9718 

£. 

96  19    6 

9533 

96  38  38 

9517 

94  57  48 

9509 

93  16  37 

9487 

17 

Antarea 

W. 

63    0  37 

9993 

64  44  22 

9378 

66  28  28 

9364 

68  12  54 

9350 

a  Pegasi 

E. 

42  46  11 

9749 

41  10  36 

9765 

39  a5  22 

9785 

38    0  34 

9611 

a  Arietis 

E. 

84  45  32 

9417 

83    2  21 

9403 

81  18  51 

9901 

79  35    3 

8380 

Aldeharan 

E. 

117  57  27 

9355 

116  12  48 

9341 

114  27  49 

9396 

1 12  42  31 

9316 

Saturn 

E. 

118  32  38 

9368 

116  48  18 

9355 

115    3  39 

9349 

113  18  41 

9330 

18 

Antarea 

•w. 

76  59  44 

9991 

78  45  57 

9981 

*  80  32  25 

9970 

82  19    8 

9961 

a  AqiiiliB 

W. 

33  46  50 

3895 

35    0  15 

3749 

36  16  18 

3007 

37  34  45 

3488; 

a  Arietia 

E. 

70  52  10 

9330 

69    6  54 

9399 

67  21  26 

9314 

65  35  47 

9308 

Aldebaran 

E. 

103  51  36 

9958 

102    4  35 

9949 

100  17  20 

9939 

98  29  51 

9931 

Saturn 

E. 

104  29  28 

9979 

102  42  48 

9983 

100  55  54 

9953 

99    8  45 

9944 

Mars 

E. 

121  34  46 

9400 

119  52  49 

9458 

118  10  37 

SNlO 

116  28  10 

9438 

19 

Antarea 

W. 

91   15  52 

9999 

93    3  45 

9918 

94  51  46 

9919 

96  39  55 

9907 

u  AquiliB 

W. 

44  35  40 

307O 

46    4  26 

3019 

47  34  24 

9950 

49    5  28 

9919 

n  Arietia 

E. 

56  45  29 

9986 

54  59    9 

9965 

53  12  47 

9985 

51  26  25 

9985 

Aldebaran 

E. 

89  29  18 

9199 

87  40  39 

9186 

85  51  51 

9181 

84    2  55 

9176 

Saturn 

E. 

90    9  54 

9906 

88  21  35 

9900 

86  33    7 

9104 

84  44  31 

9180 

Mars 

E. 

107  52  42 

9397 

106    9    3 

9301 

104  25  15 

9384 

102  41  18 

9380 

20 

Antarea 

W. 

105  42    9 

9194 

107  30  46 

9199 

109  19  25 

9199 

111    8    4 

9199 

a  AqnilfD 

W. 

56  53  56 

9741 

58  29  42 

9716 

60    6    1 

9004 

61  42  49 

9675 

a  Arietia 

E. 

42  35  27 

9309 

40  49  41 

9319 

39    4  10 

9339 

37  18  57 

9347 

Aldebaran 

E. 

74  56  40 

9160 

73    7  12 

9158 

71  17  41 

9157 

69  28    8 

9156 

Saturn 

E. 

75  39  53 

9179 

73  50  44 

9170 

72    1  32 

9160 

70  12  18 

9168 

Mars 

E. 

93  50  58 

9369 

92  15  28 

9950 

90  30  55 

9358 

88  46  20 

9358 

Jupiter 

E. 

119  30  13 

9938 

117  42  42 

9906 

115  55    6 

9984 

114    7  31 

9933 

21 

a  Aquils 

W. 

69  52  19 

9610 

71  31    0 

9609 

73    9  52 

3506 

74  48  52 

9509 

Fomalhaut 

W. 

42  17  15 

3969 

43  42    3 

3198 

45    8  15 

3136 

46  35  41 

9061 

aPegaai 

W. 

23  28  16 

3455 

24  49  30 

3986 

26  13  56 

3169 

27  41    3 

3040 

Aldebaran 

E. 

60  20  25 

9161 

58{)0  58 

9163 

56  41  34 

9166 

54  52  15 

9168 

Saturn 

E. 

61     6    3 

9171 

59  16  52 

9174 

57  27  45 

9176 

55  38  41 

9179 

Mars 

E. 

80    3  27 

9309 

78  18  57 

9364 

76  34  31 

9367 

74  50    9 

9370 

Pollux 

E. 

102  59  20 

9948 

101  12    4 

9940 

99  24  50 

9951 

97  37  38 

9953 

Jupiter 

E. 

105    9  11 

9934 

103  21  34 

9935 

101  33  59 

9937 

99  46  27 

9941 

23 

crAqniliB 

W. 

83    4  50 

9587 

84  44    2 

9501 

86  23    9 

9505 

88    2  11 

9000 

Fomalhaut 

W. 

54    7  13 

9809 

55  39  42 

9868 

57  12  42 

9646 

58  46  10 

9898 

a  Pegasi 

W. 

35  24  23 

9710 

37    0  49 

9673 

38  :«    5 

9641 

40  16    4 

9615; 

Aldebaran 

E. 

45  47    3 

9199 

43  58  23 

9107 

42    9  51 

9904 

40  21  29 

9910 

Saturn 

E. 

46  34  43 

9900 

44  46  15 

9905 

42  57  55 

9910 

41    9  43 

9916 

Mars 

E. 

66    9  41 

9303 

64  25  57 

9399 

62  42  21 

9405 

60  58  54 

9419 

XVI. 
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GREENWICH  MEAN  TIME.     • 

LUNAR  DISTANCES. 

- 

15 

Name  and  Direotion 
of  Ol^ect. 

Midnight 

P.L. 

of 
Diff. 

XVH. 

P  L. 

of 

Diff. 

XVlUh 

P.L. 

of 

Diff. 

XXlh. 

P.L. 

of 

Diff. 

Fomalhaut 

E. 

o        f      a 

48  57  15 

3415 

0          1        II 

47  a5  16 

3448 

O          1        II 

46  13  54 

3487 

O          1        II 

44  53  15 

3539 

aPe^i 

E, 

61  58  27 

9791 

60  22  55 

9744 

58  47  13 

9796 

57  11  21 

9730 

aArietis 

E. 

104  57  11 

9589 

103  18  14 

9589 

101  38  54 

9565 

99  59  11 

9549 

16 

Spic4i 

W. 

10127    3 

9406 

10(3  10  30 

9901 

104  54  18 

9377 

106  38  26 

9363 

Antares 

W. 

56    9  15 

9455 

57  51  32 

9430 

59  34  11 

9493 

61  17  13 

9407 

Fomolhaut 

E. 

38  25  17 

3H96 

37  11  52 

4007 

36    0  19 

4137 

34  50  53 

4988 

a  Pe^asl 

E. 

49  10  29 

9719 

47  34  14 

9799 

45  58    5 

9798 

44  22    2 

9737 

a  Anetks 

E. 

91  35    5 

9479 

89  53  12 

9457 

^  10  58 

9449 

86  28  24 

9430 

17 

Antares 

W. 

69  57  40 

9338 

71  42  44 

9395 

73  28    7 

9318 

75  13  47 

9309 

aPegotfi 

E. 

36  26  20 

9849 

34  52  47 

9881 

33  20    4 

9990 

31  48  22 

9087 

a  ArietiH 

E. 

77  50  59 

9368 

76    6  39 

9357 

74  22    3 

9348 

72  37  13 

9330 

Aldebaran 

E. 

no  56  55 

9304 

109  11     1 

9901 

107  24  49 

9981 

105  38  21 

9960 

Saturn 

E. 

111  33  25 

9917 

109  47  51 

0906 

108    2    0 

9904 

106  15  52 

9963 

•18 

Antares 

W. 

84    6    5 

99SS9 

85  53  15 

9945 

87  40  36 

PP37 

89  28    9 

9930 

1 

a  Aquilfe 

W. 

38  55  22 

338» 

40  17  56 

3909 

41  42  17 

S?09 

43    8  15 

3131 

a  Arietid 

E. 

63  49  59 

9909 

62    4    2 

9996 

60  17  57 

9909 

58  31  46 

9988 

AldebnraD 

E. 

96  42    9 

9iRU 

94  54  14 

9913 

93    6    6 

9906 

91  17  47 

9190 

Saturn 

E. 

97  21  23 

9935 

95  33  48 

99B7 

93  46    1 

9990 

91  58    3 

9919 

Mars 

E. 

114  45  29 

9490 

113    2  35 

9490 

111  19  29 

9419 

109  36  11 

9404 

19 

Antares 

W. 

98  28  12 

9904 

100  16  34 

9900 

102    5    2 

9197 

103  53  34 

9195 

a  A<]ni]ce 

w. 

50  37  31 

9869 

52  10  OS) 

9839 

53  44  15 

9708 

55  18  46 

9768 

a  Arietis 

E. 

49  40    4 

9987 

47  53  46 

9980 

46    7  32 

9905 

44  21  25 

9301 

Aldebaran 

E. 

82  13  52 

9179 

80  24  42 

9168 

78  35  26 

9164 

76  46    5 

9169 

Saturn 

E. 

82  55  47 

9184 

81    6  56 

9181 

7S)  18    0 

9178 

77  28  59 

9174 

Mars 

E. 

100  57  14 

9375 

99  13    3 

9371 

97  28  46 

9367 

95  44  24 

9364 

20 

Antares 

W. 

112  56  43 

9193 

114  45  21 

9194 

116  33  57 

9197 

118  22  29 

9900 

aAquihe 

W. 

63  20    3 

9067 

64  57  40 

9643 

66  35  36 

9630 

68  13  50 

9619 

a  Arietis 

E. 

35  34    6 

9365 

33  49  41 

9387 

32    5  47 

9413 

30  22  31 

9444 

Aldebaran 

E. 

67  38  34 

9156 

65  49    0 

9157 

63  59  27 

9157 

62    9  55 

9158 

Saturn 

E. 

68  23    2 

9168 

66  33  46 

9168 

64  44  31 

9168 

62  55  16 

9170 

Mars 

E. 

87     1  45 

9357 

85  17    9 

9358 

83  32  34 

9350 

81  48    0 

9359 

Jupiter 

E. 

112  19  52 

9998 

110  32  12 

9931 

106  44  31 

9931 

106  56  50 

9933 

21 

aAqnilae 

W. 

76  27  58 

9588 

78    7    9 

9587 

79  46  22 

9586 

81  25  36 

9586 

1 

Fomalhaut 

W. 

48    4  14 

3083 

49  33  46 

9001 

51    4  10 

9054 

52  35  21 

9091 

a  Pegasi 

W. 

29  10  26 

9948 

30  41  44 

9879 

32  14  39 

9808 

33  48  56 

9755 

Aldebaran 

E. 

53    3    0 

9179 

51  13  50 

9176 

49  24  47 

9181 

47  35  51 

9186 

Saturn 

E. 

53  49  42 

9189 

52    0  48 

9186 

50  12    0 

9190 

48  23  18 

9195 

Mars 

E. 

73    5  51 

9374 

71  21  39 

9378 

69  37  33 

9389 

67  53  33 

93818 

Pollux 

E. 

95  50  29 

9955 

94    3  24 

9966 

92  16  24 

9^63 

90  29  30 

9968 

Jupiter 

E. 

97  59    0 

9944 

96  11  38 

9947 

94  24  21 

9951 

92  37  10 

9956 

22 

a  Aqiiilte 

W. 

89  41     6 

9606 

91  19  53 

9619 

92  58  31 

9691 

94  36  58 

9690 

1 

Fomalhaut 

W. 

60  20    2 

9810 

61  54  15 

9798 

63  28  46 

9786 

65    3  32 

9776 

a  Pegasi 
AldeiNmin 

W. 

41  54  38 

9503 

43  33  43 

9574 

45  13  13 

95Ji9 

46  53    4 

9546 

1 
1 

E. 

38  33  17 

9917 

36  45  15 

9995 

34  57  25 

9933 

as    9  47 

9941 

Saturn 

E. 

39  21  40 

9993 

37  33  47 

9999 

35  46    3 

9937 

33  58  30 

9943 

Mars 

E. 

59  15  37 

9419 

57  32  30 

9487 

55  49  34 

9496 

54    6  49 

9449 

144 


AUGUST,   1883. 


XVIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

\ 

5j 

P.  L. 

P.L. 

P.L. 

P.L. 

22 

Name  and  Dizeetton 

Noon. 

of 

mh. 

of 

Vlh. 

of 

IXb- 

of 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

Pollux 

£. 

O           *         // 

88  42  43 

9879 

O          /        // 

86  56    3 

9978 

0           /         // 

85    9  32 

99M 

O           /        /« 

a3  23    9 

9901 

Jupiter 

£. 

90  50    6 

9961 

89    3    9 

9966 

87  16  20 

9979 

85  29  40 

9978 

Sun 

£. 

126  13  12 

9503 

124  32    3 

9508 

122  51    1 

9513 

121  10    6 

9519! 

1 

23 

Fomalhaut 

W. 

66  38  31 

9709 

68  13  40 

9703 

69  48  56 

9750 

71  24  18 

9»6 

a  Pegttsi 

W. 

48  33  13 

S536 

50  13  36 

9598 

51  54  10 

9599 

53  34  53 

9517 

AldelMunm 

E. 

31  22  21 

99S0 

29  35    8 

9960 

27  48    9 

9970 

26    1  25 

9981 

Satuhn 

E. 

32  11    7 

99S1 

30  23  55 

9990 

28  36  55 

9906 

26  50    6 

9974 

Mars 

K. 

52  24  15 

9451 

50  41  53 

9460 

48  59  44 

9409 

47  17  47 

9479. 

Pollux 

E. 

74  33  52 

9330 

72  48  37 

9339 

71     3  35 

9350 

69  18  48 

9360 

JUPITKR 

E. 

76  38  38 

9313 

74  52  57 

9391 

73    7  28 

9398 

71  22  10 

9337 

Sun 

£. 

112  47  37 

9S59 

111    7  36 

9550 

109  27  45 

9567 

107  48    5 

9575 

1 

24 

Fomalhaut 

W. 

79  21  27 

9901 

80  56  46 

9705 

82  32    0 

9770 

84    7    7 

9770 

aPegasi 

W. 

61  59  23 

9514 

63  40  17 

9516 

65  21    8 

9519 

67    1  55 

9599 

Mars 

E. 

38  51  36 

9539 

37  11     7 

9544 

35  30  55 

9556 

33  51     0 

9509 

Pollux 

£. 

60  38  46 

9419 

58  55  40 

9439 

57  12  51 

9445 

55  30  21 

9460 

Jupiter 

E. 

62  38  48 

9389 

60  54  47 

9391 

59  11     0 

9401 

57  27  27 

9411 

Sun 

£. 

99  32  36 

9618 

97  54    6 

9098 

96  15  49 

9637 

94  37  45 

9646 

25 

Fomalhaut 

W. 

92    0  21 

9619 

93  34  24 

9630 

95    8  13 

9841 

96  41  47 

9854 

a  Pe^Ki 
a  Arietia 

W. 

75  24  19 

9540 

77    4  24 

9566 

78  44  19 

9563 

80  24    5 

9571 

W. 

31  49  47 

9610 

33  28  29 

9597 

35    7  28 

9588 

36  46  39 

9589 

Pollux 

E. 

47    3  21 

9545 

45  23  11 

9505 

43  43  28 

9687 

42    4  15 

9610 

Jupiter 

E. 

48  5ii  20 

9464 

47  11  16 

9475 

45  29  28 

9487 

43  47  56 

9488 

Sun 

£. 

66  30  36 

9695 

84  53  50 

9706 

83  17  17 

9715 

81  40  57 

9795 

26 

Fomalhaut 

W. 

104  25  14 

9990 

ia5  56  56 

9046 

107  28  16 

9005 

108  59  12 

9985 

aPt'gaai 

W. 

88  40  10 

96J3 

90  18  47 

9699 

91  57  12 

9639 

93  35  24 

9649 

a  Arietis 

W. 

45    3  52 

9576 

46  43  20 

8577 

48  22  46 

9580 

50    2    8 

9584 

Pollux 

E. 

33  56  59 

9781 

32  21  40 

9801 

30  47  14 

9848 

29  13  48 

9900 

Jupiter 

E. 

35  24  30 

9563 

33  44  44 

9577 

32    5  18 

9599 

30  26  12 

960O 

Sun 

E. 

73  42  40 

9776 

72    7  41 

9786 

70  32  55 

9796 

68  58  22 

9807 

27 

a  Arietis 

W. 

58  17  31 

9609 

59  56  14 

9615 

61  34  49 

9091 

63  13  15 

9096 

Aldebaran 

W. 

24  32  48 

9549 

26  13    3 

9548 

27  53    9 

9555 

29  33    6 

9909 

Saturn 

W. 

23  20  31 

9536 

25    0  54 

9544 

26  41    6 

9553 

28  21    6 

9569 

Sun 

E. 

61     8  59 

9858 

59  35  46 

9868 

58    2  46 

9870 

56  30    0 

9680 

1 

28 

a  Arietis 

W. 

71  23    6 

9683 

73    035 

9871 

74  37  54 

9070 

76  15    2 

9686 

AldebamD 

W. 

37  50  18 

9601 

39  29  12 

9600 

41    7  55 

9617 

42  46  27 

9695 

Saturn 

W. 

36  38    3 

9606 

38  16  51 

9614 

39  55  27 

9093 

41  33  51 

9039 

Sun 

E. 

48  49  27 

9049 

47  18    1 

9959 

45  46  48 

9900 

44  15  48 

9073 

29 

a  ArietiB 

W. 

84  18    4 

9798 

85  54    7 

9736 

.87  29  59 

9744 

89    5  40 

9^3 

Aldebaran 

W. 

50  56  19 

9066 

52  33  44 

9675 

54  10  57 

9683 

55  47  59 

9609 

Saturn 

W. 

49  42  54 

9675 

51  20    8 

9683 

52  57  10 

9699 

54  34    0 

9701 

Sun 

£. 

36  44  16 

3030 

35  14  41 

3049 

33  45  20 

3064 

32  16  14 

3007 

30 

a  Arietis 

W. 

97    1     9 

9708 

98  35  40 

9606 

100    9  58 

9817 

101  44    4 

9896 

Aldebaran 

W. 

63  50  18 

9734 

65  26  12 

9743 

67    1  55 

9751 

68  37  27 

f*700 

Saturn 

W. 

62  35  20 

9744 

64  11    2 

9769 

65  46  33 

9701 

67  21  52 

9709 

Sun 

£. 

24  54  54 

3141 

23  27  34 

3158 

22    0  36 

3170 

20  34    2 

3309 

XVIII. 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

22 

Name  md  Direction 
of  Ol^eot. 

Midnight 

P.L. 

of 

Diff. 

XVii. 

P.L. 
of 

Dur. 

xviui^ 

P.L. 

of 

Diff. 

XXlk. 

P.L. 

of 

Diff. 

Pollux 

E. 

O       /       // 

81  36  56 

S806 

O         1        II 

79  50  53 

9305 

O          /        // 

78    5    1 

9313 

76  19  20 

9399 

Jupiter 

£. 

83  43    8 

9S85 

81  56  46 

9S81 

80  10  33 

9998 

78  24  30 

9305 

Suif 

£. 

119  29  19 

9S25 

117  48  40 

9531 

116    8  10 

9538 

114  27  49 

9544 

23 

Fomalhaut 

W. 

72  59  43 

9755 

74  35  10 

9754 

76  10  38 

9756 

77  46    4 

9758 

a  Pegasi 

W. 

55  15  42 

9514 

56  56  35 

9519 

58  37  31 

9519 

60  18  27 

9519 

Aldeboran 

E. 

24  14  58 

9993 

22  28  48 

9306 

20  42  57 

9390 

18  57  27 

9336 

Saturn 

E. 

25    3  29 

9983 

23  17    5 

9999 

21  30  54 

9301 

19  44  56 

9311 

Mars 

£. 

45  36    4 

9488 

43  54  a? 

9489 

42  13  20 

9508 

40  32  20 

9591 

Pellux 

E. 

67  34  16 

9371 

65  49  59 

9389 

64    5  58 

9383 

62  22  14 

9406 

Jupiter 

E. 

69  37    4 

9346 

^  52  11 

9S54 

66    7  30 

9363 

64  23    2 

9373 

Sun 

E. 

106    8  36 

9583 

104  29  18 

9689 

102  50  12 

9601 

101  11  18 

9610 

24 

Fomalbaut 

W. 

85  42    6 

9783 

87  16  56 

9791 

88  51  36 

9788 

90  26    5 

9608 

aPegnsi 

W. 

68  42  37 

9597 

70  23  13 

9531 

72    3  43 

9537 

73  44    5 

9543 

Mars 

E. 

32  11  23 

9583 

30  32    5 

9608 

28  53    7 

9613 

27  14  30 

9631 

Pollux 

E. 

53  48  12 

9475 

52    6  24 

9481 

50  24  58 

9509 

48  43  57 

9587 

Jupiter 

E. 

55  44    8 

9491 

54     1    4 

9431 

52  18  14 

9449 

50  35  39 

9453 

Sun 

E. 

92  59  53 

9656 

91  22  14 

9666 

89  44  48 

9675 

88    7  35 

9686 

25 

Fomalhaut 

W. 

98  15    5 

9667 

99  48    6 

9889 

101  20  48 

9887 

102  53  11 

9919 

a  Pc^Bi 

W. 

82    3  40 

9578 

83  43    5 

9587 

85  22  18 

9585 

87    1  20 

9604 

a  Arietis 

w. 

38  25  58 

9578 

40    5  23 

9575 

41  44  52 

9574 

43  24  22 

9574 

Pollux 

E. 

40  25  34 

9635 

38  47  27 

9663 

37    9  57 

9689 

35  :«    6 

9795 

Jupiter 

E. 

42    6  40 

9516 

40  25  41 

9599 

38  44  59 

9535 

37    4  35 

9548 

Sun 

E. 

80    4  51 

9735 

78  28  58 

9746 

76  5;}  19 

9756 

75  17  53 

9766 

26 

Fomalbaut 

W. 

110  29  44 

3005 

111  59  50 

3096 

113  29  28 

3051 

114  58  38 

3076 

a  Pe^usi 
a  Anetis 

W. 

95  13  22 

9659 

96  51    6 

9663 

98  28  36 

9673 

100    5  52 

8684 

w. 

51  41  25 

9587 

53  20  37 

9593 

54  59  42 

9588 

56  38  40 

9603 

Pollux 

E. 

27  41  29 

9961 

26  10  27 

3031 

24  40  53 

3115 

23  13    2 

3915 

JOPITER 

E. 

28  47  29 

9696 

27    9  10 

9646 

25  31  17 

9667 

23  53  53 

9680 

Sun 

E. 

67  24    3 

9617 

65  49  57 

9897 

64  16    4 

9838 

62  42  25 

9848 

27 

a  Anetis 

W, 

64  51  32 

9635 

66  29  40 

9649 

68    7  38 

9649 

69  45  27 

9656 

Aldebaran 

W. 

31  12  53 

9568 

32  52  30 

9577 

34  31  57 

9585 

36  11   13 

9593 

Saturn 

W. 

30    0  53 

9571 

31  40  28 

9578 

33  IQ  52 

9587 

34  59    4 

9597 

Sun 

E. 

54  57  27 

9899 

53  25    7 

9808 

51  53    0 

9890 

50  21    7 

9931 

28 

aArietis 

W. 

77  52    0 

9685 

79  28  47 

9709 

81     5  24 

9710 

82  41  50 

9718 

Aldebaran 

W. 

44  24  48 

9633 

46    2  58 

9649 

47  40  56 

9650 

49  18  43 

9658 

Saturn 

W. 

43  12    3 

9641 

44  50    3 

9649 

46  27  52 

C657 

48    5  29 

9666 

Sun 

E. 

42  45    2 

9885 

41  14  30 

9885 

39  44  11 

3006 

38  14    6 

3018 

29 

cr  Anetis 

W. 

90  41    9 

9763 

92  16  26 

9771 

93  51  32 

9780 

95  26  26 

9788 

Aldebaran 

W. 

57  24  49 

9701 

59     I  28 

9708 

60  37  56 

9717 

62  14  13 

9796 

Saturn 

W. 

56  10  39 

9710 

57  47    6 

9718 

59  23  22 

9796 

60  59  27 

9735 

Sun 

E. 

30  47  24 

3080 

29  18  50 

3084 

27  50  33 

3108 

26  22  34 

3194 

30 

a  Anetis 

W. 

103  17  58 

9836 

104  51  39 

9845 

106  25    8 

9855 

107  58  24 

9806 

Aldebaran 

W. 

70  12  47 

9769 

71  47  56 

9777 

73  22  54 

9785 

74  57  41 

979^ 

Saturn 

W. 

68  57    0 

9778 

70  31  57 

9787 

72    6  42 

9795 

73  41  16 

9804 

Sun 

E. 

19    7  55 

399/ 

17  42  18 

3957 

16  17  16 

3993 

14  52  56 

3338 

1 

10 


i 


146 


SEPTEMBER,   1883. 


AT  GREENWICH  APPARENT  NOON. 


I 

5 


Q 


Sat. 

Sun. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

W^ed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 


Mon.     31 


5 

a 

o 

« 

•2 


1 
2 
3 

4 
5 

6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 


THE  SUN'S 


Apparent 
Ri^ht  Aaoonsion. 


h      m       8 

10  41  10.90 
10  44  48.59 
10  48  25.99 

10  52  3.11 
10  55  39.99 

10  59  16.63 

11  2  53.03 
11  6  29.23 
11  10  5.24 

11  13  41.07 
11  17  16.76 
11  20  52.32 

11  24  27.75 
11  28  3.08 
11  31  38.35 

11  35  13.59 
11  38  48.81 
11  42  24.04 

11  45  59.29 
11  49  34.59 
11  53  9.95 

11  56  45.41 

12  0  20.99 
12  3  56.72 

12  7  32.61 
12  11  8.69 
12  14  44.97 

12  18  21.47 
12  21  58.20 
12  25  35.20 

12  29  12.47 


Diff.  for 
iHoor. 


8 

9.076 
9.063 
9.052 

9.041 
9.031 
9.022 

9.013 
9.004 
8.996 

8.990 
8.984 
8.979 

8.975 
8.978 
8.969 

8.968 
8.968 
8.969 

8.970 
8.973 
8.976 

8.981 
8.986 
8.993 

8.999 
9.007 
9.016 

9.020 
9.036 
9.046 

9.058 


Appftrent 
DeoUnadon. 


// 


N.  8  19  17.6 
7  57  27.2 
7  35  29.1 

7  13  23.6 
6  51  11.2 
6  28  52.1 

6  6  26.6 
5  43  55.1 
5  21   18.1 

4  58  35.8 
4  35  48.3 
4  12  56.1 

3  49  59.6 
3  26  58.9 
3    3  54.5 

2  40  46.8 
2  17  35.9 
1  54  22.1 

1  31  5.8 
1  7  47.4 
0  44  27.3 

N.  0  21     5.5 

S.   0    2  17.6 

0  25  41.4 

0  49     5.6 

1  12  30.1 
1  35  54.4 

1  59  18.2 

2  22  41.0 
2  46    2.5 

S.  3    9  22  3 


Diff.  for 
1  Hour. 


-54.42 
54.75 

55.08 

-56.38 
55.66 
55.94 

-56.19 
56.43 
56.66 

-56.87 
57.06 
57.24 

-  57.42 
67.68 
57.73 

-57.87 
68.00 
58.13 

-58.22 
68.30 
68.37 

-58.42 
68.46 
68.49 

-58.50 
68.50 
68.49 

-58.46 
58.41 
68.36 

-58.88 


Serai* 
diameter. 


// 


5  53.62 

5  53.85 

5  54.09 

5  54.33 

5  54.57 

5  54.82 

5  55.07 

5  55.32 

5  55.57 

5  55.82 

5  56.07 

5  56.33 

5  56.59 

5  56.85 

5  57.11 

5  57.37 

5  57.64 

5  57.90 

5  58.16 

5  58.42 

5  58.69 

5  58.95 

5  59.22 

5  59.48 

5  59.75 

6  0.02 
6  0.29 


0.56 
0.83 
16     1.10 


6 
6 


16     1.38 


Sidereal 
Time  of 
Semi- 
diameter 
Poaaing 
Meridian. 


64.41 
64.37 
64.33 

64.29 
64.26 
64.23 

64.20 
64.17 
64.14 

64.12 
64.10 
64.08 

64.07 
64.06 
64.05 

64.05 
64.05 
64.05 

64.06 
64.07 
64.08 

64.09 
64.11 
64.13 

64.15 
64.17 
64.20 

64.23 
64.27 
64.31 

64.35 


Eqoati<ni  of 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time. 


m      8 

0  2.85 
0  21.68 

0  40.78 

1  0.15 
1  19.77 
1  39.63 

1  59.72 

2  20.02 

2  40.51 

3  1.17 
3  21.98 

3  42.92 

4  3.98 
4  25.14 

4  46.36 

5  7.62 
5  28.89 

5  50.17 

6  11.40 
63261 

6  53.74 

7  14.77 
7  35.67 

7  56.44 

8  17.04 
8  37.46 

8  57.68 

9  17.69 
9  37.45 
9  56.95 

10  16.18 


Diftfor 
IHoar. 


n 
0.779 

0.798 

0.803 

0.814 
0.884 
0.833 

0.842 
0.850 
0.858 

0.865 
0.871 
0.876 

0.880 
0.864 
0.886 

0.887 
0.887 
0.S86 

0.885 
0.882 
0.879  ' 

0.874 
0.B69 
0.863 

0.856 
0.848 
0.839 

0.889 
0.819 
0.809 

0.797 


XOTE.^The  mean  time  of  aemidiameter  passing  may  be  found  by  snbtracting  0".18  from  the  aidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  dooreaaing; 
south  declinations,  increaaing. 
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• 

AT  GEEENWICH  MF,AN  JSTOON. 

■ 

THE 

SUN'S 

• 

1 

1 

1 

• 

§ 

1 

1 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

• 

Diff.  for 
1  Hour. 

Sidereal 

Time, 

or 

Right  Asoension 

of 

Mean  8an. 

Apparent 
Blghi  Aaoenftion. 

Diff.  for 
1  Hour. 

Apparent 
Deolination. 

Dlff.  for 
1  Hoar. 

Sat. 

Sun. 

Mon. 

1 

2 
3 

h     m       8 

10  41  10.91 
10  44  48.64 
10  48  26.09 

8 

9.078 
9.065 
9.054 

N.    8  19  ir6 
7  57  26.9 
7  35  28.5 

-  54'43 
54.76 
55.09 

m        8 

0    2.85 
0  21.68 
0  40.79 

8 

0.779 
0792 
0.803 

h      m  ^   8 

10  41   13.76 
10  45  10.32 
10  49     6.87 

Tues. 
Wed. 
Thur. 

4 
5 

6 

10  52    3.26 
10  55  40.19 
10  59  16.88 

9.043 
9.033 
9.024 

7  13  22.7 
6  51  10.0 
6  28  50.6 

-  55.39 
55.67 
55.95 

1     0.16 
1  19.78 
1  39.65 

0.814 
0.824 
0.833 

10  53    3.42 

10  56  59.97 

11  0  56.53 

Frid. 

Sat 

Sun. 

7 
8 
9 

11     2  53.33 

11     6  29.58 
11  10    5.64 

9.015 
9.007 
8.098 

6    6  24.8 
5  43  53.0 
5  21   15.7 

-56.80 
56.44 
56.67 

1  59.75 

2  20.05 
2  40.54 

0.842 
0.850 
0.858 

11     4  53.08 
11     8  49.63 
11   12  46.18 

Mon. 

Tues. 

Wed. 

10 
11 
12 

11   13  41.52 
11   17  17.26 
11  20  52.87 

8.992 
8.986 
8.98) 

4  58  33.0 
4  35  45.1 
4  12  52.6 

-56.88 
57.07 
57.20 

3     1.22 
3  22.03 
3  42.97 

0.865 
0.871 
0.876 

11  16  42.74 
11  20  39.29 
11  24  35.84 

Thur. 

Frid. 

Sat. 

13 
14 
15 

11  24  28.36 
11  28    3.74 
11  31  39.07 

8.977 
8.973 
8.971 

3  49  55.7 
3  26  54.7 
3    3  50.0 

-  57.44 
57.60 
57.75 

4    4.03 
4  25.20 
4  46.42 

0.880 
0.884 
0.886 

11  28  32.39 
11  32  28.94: 
11  36  25.49 

Sun. 
Mon. 
Tues. 

16 
17 
18 

11  35  14.36 
11  38  49.63 
11  42  24.91 

8.970 
8.970 
8.971 

2  40  41.9 
2  17  30.6 
1  54  16.5 

-  57.89 
58.02 
58.13 

5    7  69 
5  28.97 
5  50.25 

0.887 
0.887 
0.886 

11  40  22.05 
11  44  18.60 
11  48  15.15 

Wed. 
Thur. 
Frid. 

19 
20 
21 

11  46    0.21 
11  49  35.56 
11  53  10.97 

8.978 
8.975 

8.978 

1  30  59.9 
1     7  41.1 
0  44  20.6 

-58.23 
58  32 
58.39 

6  11.49 
6  32.70 
6  53.84 

o.sa-s 

0.882 
0.879 

11  52  11.70 

11  56     8.26 

12  0    4.81 

Sat. 

Sun. 

Mon. 

22 
23 
24 

11  56  46.49 

12  0  22.13 
12    3  57.92 

8.983 
8.988 
8.995 

N.    0  20  58.5 

S.    0    2  24.9 

0  25  49.1 

-58.44 
58.49 
58.51 

7  14.87 
7  35.78 
7  56.55 

0.874 
0.8(>9 
0.863 

12    4     1.36 
12     7  57  91 
12  11  54.47 

Tues. 
Wed. 
Thur. 

25 
26 
27 

12    7  33.86 
12  11     9.99 
12  14  46.32 

9.001 
9.009 
9.018 

0  49  13.7 

1  12  38.5 
1  36     3.1 

-58.52 
58.52 
58.51 

8  17.16 
8  37.58 
8  57.80 

0.856 
0.848 
0.839 

12  15  51.02 
12  19  47.57 
12  23  44.12 

Frid. 

Sat. 

Sun. 

28 
29 
30 

12  18  22.87 
12  21  59.65 
12  25  36.70 

9.028 
9.038 
9.048 

1  59  27.2 

2  22  50.3 
2  46  12.1 

-58.48 
58.43 
58.38 

9  17.81 
9  37.58 
9  57.08 

0.829 
0.819 
0.809 

12  27  40.68 
12  31  37.23 
12  35  33.78 

Mon. 

31 

12  29  14.02 

9.060 

S.    3    9  32.1 

-58.30 

10  16.31 

0.797 

12  39  30.33 

NOTX.- 

Thei 
The 

lemldlameter  for  me 
sign  -^  prefixed  to  tl 
lecreasing;  loatbde 

en  noon  n 
le  boarly  < 
cUnetlrau 

lay  be  aasoroed  the  8ame  as  tha 
change  of  declination  indicates 
^  inoreaalng. 

t  for  apparent  n( 
that  north  decli 

M>n. 
Lnations 

Diff.  for  1  Honr, 
-f.  9-.tt5(i'). 

(Table  III.) 

1 
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AT  GREENWICH  MEAN  NOON. 


94 
Q 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


I 
I 


•244 
245 
246 

247 

248 
249 

250 
251 
252 

253 
254 
255 

256 
257 
258 

259 
260 
261 

262 
263 
264 

265 
266 
267 

268 
269 
270 

271 
272 
273 

274 


THE  SUN'S 


TBUB  LOKOITXJDB. 


// 


158  40  49.9 

159  38  58.5 

160  37    8.8 

161  35  20.7 

162  33  34.2 

163  31  49.2 

164  30    5.9 

165  28  24.1 

166  26  43.8 

167  25    5.0 

168  23  27.8 

169  21  52.2 

170  20  18.3 

171  18  46.1 

172  17  15.6 

173  15  46.9 

174  14  20.1 

175  12  55.3 

176  11  32.4 

177  10  11.6 

178  8  53.1 

179  7  36.8 

180  6  22.7 

181  5  10.8 

182  4     1.2 

183  2  53.9 

184  1  48.9 

184  60  46.2 

185  59  45.7 

186  58  47.3 

187  67  51.0 


V 


ti 


40  5.3 
38  13.8 
36  24.0 

34  85.8 
32  49.2 
31     4.2 

29  20.8 
27  38.9 
25  58.5 

24  19.6 
22  42.3 
21     6.7 

19  32.7 
18  0.4 
16  29.8 

15  1.0 
13  34.2 
12    9.3 

10  46.3 
9  25.4 

8    6.8 

6  50.4 
5  36.2 
4  24i2 

3  14.5 
2  7.1 
1     2.1 

59  59.3 

58  58.7 
58    0.2 

57    3.8 


Diff.  for 
1  Hoar. 


45.32 
45.39 
45.46 

45.53 
45.59 
45.66 

45.73 
45.79 
45.85 

45.91 

45.98 
46.05 

46.12 
46.19 
46.27 

46.34 
46.42 
46.50 

46.59 
46.68 
46.77 

46.86 
46.96 
47.05 

47.16 
47.24 
47.34 

47.43 
47..'>2 
47.61 


147.69 


LATITUDE 


// 


-0.78 
0.70 
0.60 

-0.48 
0.36 
0.23 

-0.09 

+  0.03 

0.13 

+  0.22 
0.28 
0.30 

+  0.29 
0.24 
0.18 

+  0.09 

-0.02 

0.14 

-0.27 
0.41 
0.53 

-0.66 
0.76 
0.83 

-0.87 
0.87 
0.86 

-0.82 
0.75 
0.66 

-0.54 


Logmrithm 

of  the 

Radius  Veetor 

of  the 

Barth. 


0.0037987 
0.0036936 
0.0035867 

0.0034781 
0.0033679 
0.0032562 

0.0031431 
0.0030288 
0.0029135 

0.0027973 
00026804 
O.O025629 

0.0024450 
0.0023267 
0.0022083 

0.0020897 
0.0019710 
0.0018522 

0.0017334 
0.0016144 
0.0014954 

0.0013763 
0.0012569 
0.0011371 

0.0010169 
0.0008962 
0.0007748 

0.0006527 
0.0005299 
0.0004064 

0.0002820 


DliC  for 
1  Hoar. 


3.5 
4.2 

4.9 

5.6 
6.2 

6.8 

7.4 

7.8 
8.2 

8.6 
8.8 
9.0 

9.2 
9.3 
9.4 

9.5 
9.5 
9.5 

9.5 
9.5 
9.6 

9.7 
9.8 
50.0 

-50.2 
50.4 
50.7 

-51.0 
51.3 
51.6 

-52.0 


Iffeen  Time 
Sidereal  Koon. 


h   m   II 

13  16  35.38 
13  12  39.47 
13  8  43.56 

13  4  47.66 
13  0  51.75 
12  56  55.84 

12  52  59.94 
12  49  4.04 
12  45  8.13 

12  41  12.22 
12  37  16.32 
12  33  20.41 

12  29  24.50 
12  25  28.59 
12  21  32.68 

12  17  36.78 
12  13  40.87 
12  9  44.96 

12  5  49.06 
12  1  53.16 
11  57  57.26 

11  54  1.34 
11  50  5.43 
11  46  9.53 

11  42  13.62 
11  38  17.71 
11  34  21.80 

11  30  25.90 
ir  26  29.99 
11  22  34.08 

11  18  38.18 


HoTB. — The  noinbere  fai  coloma  X  correspond  to  the  true  equinox  of  the  date,  in  column  A'  to 
the  mean  equinox  of  January  CO. 


Diir.  for  1  Hour, 
—  9-.82y6. 
(TaUelL) 
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GREENWICH  MEAN  TIME. 

4 

a 

THE 

MOON'S 

1 

SSHIDIAMBTBE. 

HOBIZONTAL 

PARALLAX 

UPPER  TRANSIT. 

AGE. 

KOOB. 

Hldnighi. 

Hoon. 

Diir.  for 
IHonr. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

1 

2 
3 

1         // 

15    5.4 

14  58.8 
14  53.2 

15    2.0 
14  55.9 
14  51.0 

55  15!8 
54  51.7 
54  31.3 

-1.07 
0.93 
0.75 

55    3.3 
54  40.9 
54  22.9 

-1.01 
0.85 
0.64 

h      m 

6 

0  33.3 

1  16.5 

m 

1.81 
1.79 

d 

29.4 
0.9 
1.9 

4 
5 
6 

14  49.1 
14  46.6 
14  46.3 

14  47.6 
14  46.2 
14  47.0 

54  16.0 
54    7.0 
54    5.7 

-0.52 
-0.28 
+  0.12 

54  10.6 
54     5.3 

54     8.2 

-0.37 
-0.06 
+  0.31 

1  59.5 

2  42.8 

3  27.1 

1.80 
1.82 

1.87 

2.9 

3.9 
4.9 

7 
8 
9 

14  48.3 

14  52.9 

15  0.3 

14  50.3 

14  56.2 

15  4.9 

54  13.1 
54  30.1 
54  57.1 

4-0.51 
0.91 
1.33 

54  20.4 

54  42.3 

55  14.2 

+  0.71 
1.12 
1.52 

4  12.6 

4  59.6 

5  48.2 

1.93 
1.99 
2.06 

5.9 
6.9 
7.9 

10 
11 
12 

15  10.2 
15  22.5 
15  36,6 

15  16.1 
15  29.4 
15  44.1 

55  33.7 

56  18.9 

57  10.7 

+  1.72 
2.03 
2.25 

55  55.3 

56  44.2 

57  38.1 

+  1.88 
2.16 
2.31 

6  38.3 

7  29.5 

8  21.6 

2.11 
2.16 
2.18 

8.9 

9.9 

10.9 

13 
14 
15 

15  51.7 

16  6.4 
16  19.6 

15  59.2 

16  13.3 
16  25.2 

58  5.9 

59  0.1 
59  48.5 

+  2.32 
2.18 
1.82 

58  33.4 

59  25.4 

60  8.9 

+  2.27 
2.03 
1.58 

9  14.2 

10  7.1 

11  0.4 

2.20 
2.21 
2.23 

11.9 
12.9 
13.9 

16 
17 

18 

16  29.8 
16  35.9 
16  37.4 

16  33.4 
16  37.2 
16  36.4 

60  26.0 
60  48.5 
60  53.8 

+  1.28 
+  0.58 
-0.13 

60  89.3 
60  53.3 
60  50.0 

+  0.94 
+  0.22 
-0.48 

11  54.4 

12  49.3 

13  45.4 

2.27 
2.31 
2.37 

14.9 
15.9 
16.9 

19 
20 
21 

16  34.2 
16  27.1 
16  17.1 

16  31.1 
16  22.4 
16  11.4 

60  42.1 
60  15.9 
59  39.2 

-0.81 
1.34 
1.69 

60  30.6 
59  58.6 
59  16.2 

-1.09 
1.53 
1.80 

14  42.8 

15  40.9 

16  39.1 

2.41 
2.43 
2.41 

17.9 
18.9 
19.9 

22 
23 
24 

16    5.4 
15  53.1 
15  41.1 

15  59.3 
15  47.0 
15  35.4 

58  56.2 
58  11.2 
57  27.1 

-1.86 

1.87 
1.78 

58  33.8 
57  48.9 
57     6.1 

-1.87 
1.84 
1.72 

17  36.2 

18  31.4 

19  24.1 

2.34 
2.25 
2.13 

20.9 
21.9 
22.9 

25 
26 
27 

15  29.9 
15  19.9 
15  11.0 

15  24.7 
15  15.3 
15    7.1 

56  46.0 
56    9.1 
55  36.7 

-1.63 
1.45 
1.25 

56  27.0 
55  52.3 
55  22.3 

-1.54 
1.35 
1.16 

20  14.0 

21  1.5 
21  46.9 

2.02 
1.93 
1.85 

23.9 
24.9 
25.9 

28 
29 
30 

15     3.5 
14  5nJ2 
14  52.0 

15    0.2 
14  54.4 
14  49.9 

55    9.0 
54  45.7 
54  26.8 

-1.07 
0.88 
0.70 

54  56.8 
54  35.7 
54  19.0 

-0.97 
0.79 
0.61 

22  30.8 

23  13.9 
23  56.8 

1.81 
1.79 
1.79 

26.9 
27.9 
28.9 

31 

14  48.1 

14  46.6 

54  12.3 

-0.51 

54    6.8 

-0.41 

6 

0.3 

1 

• 
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V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Honr. 

Right  Aaoenaion. 

Diff.for 
1  Minute. 

Dedination. 

Diff.for 
iMinate. 

Hour. 

Right  AnoeuAlou. 

Diff.for 
1  Minute. 

DecliJMtioD. 

Diff.fnr 
1  Minute. 

SATURDAY  1. 

MONDAY  3. 

h     m      8 

a 

o        /        // 

// 

h     m      H 

« 

o      /      // 

/» 

0 

10  30  51.23 

I.96S# 

N.  4  47  Q^iJi^ 

10.090 

0 

12    3  22..59 

1.9041 

S.  3  16  2J».2 

9.876 

I 

10-32  49.12 

1.9637 

4  37  24.7 

10.034 

1 

12    5  10.83 

1.9038 

3  26  21.3 

9.K58 

2 

JO  34  46.88 

1.9616 

4  27  22.3 

10.047 

2 

12    7  11.05 

IJNXMS 

3  36  12.2 

9.838 

3 

10  36  44.51 

1.9584 

4  17  19.1 

10.059 

3 

12    9    .5.2(5 

IM03 

3  46    1.9 

9.818 

4 

10  38  42.01 

1.9573 

4    7  15.2 

10.070 

4 

12  10  .59.45 

1.9031 

3  55  .50.4 

9.797 

5 

10  40  a9.38 

14K>59 

3  57  10.7 

10U)81 

5 

12  12  .53.63 

1.9099 

4    5  37.6 

9.776 

6 

10  42  36.63 

1.9539 

3  47    5.5 

10.099 

6 

12  14  47.80 

lJ90a6 

4  15  2:).5 

9.7S3 

7 

10  44  33.77 

1JI513 

3  36  59.7 

10.101 

7 

12  16  41.96 

1.9097 

4  25    8.0 

9.730 

8 

10  46  30.79 

1;9493 

3  26  5:).4 

10.109 

8 

12  18  36.12 

1.9096 

4  34  51.1 

9.707 

9 

10  48  27.69 

1.9474 

3  16  46.6 

10.117 

9 

12  20  30.27 

1.9095 

4  44  32.8 

9.689 

]0 

10  50  24.48 

1.9457 

3    6  39.3 

10.195 

10 

12  22  24.42 

1.9095 

4  54  13.0 

9X57 

n 

10  52  21.17 

1.9439 

2  56  31.6 

10.131 

11 

12  24  18.57 

1.9096 

5   3  51.7 

9.639 

13 

10  54  17.75 

1.9491 

2  46  2:^.6 

10.136 

12 

12  26  12.73 

1.9097 

5  13  28.8 

9.606 

13 

10  56  14.22 

1.9403 

2  36  15.3 

10.141 

13 

12  28    6.90 

1.9098 

5  23    4.4 

9.580 

14 

10  58  10.59 

1.9387 

2  26   6.7 

10J46 

14 

12  30    1.07 

1.9099 

5  .32  38.4 

9.553 

15 

11    0    6.86 

1.9370 

2  15  57.8 

10.149 

15 

12  31  .55.25 

1.9031 

5  42  10.7 

9.595 

16 

11    2    3.a3 

1.9353 

2    5  48.8 

10.159 

16 

12  .33  49.44 

1.9033 

5  51  41.4 

9.497 

J7 

11    3  59.10 

1.9337 

1  55  39.6 

10.154 

17 

12  35  43.65 

1.9036 

6    1  10.3 

9.468 

18 

11    5  55.08 

1.9399 

1  45  30.3 

10.156 

18 

12  37  37.88 

1.9039 

6  10  .37.5 

9.438 

19 

11     7  50.97 

1.9307 

1  35  20.9 

10.156 

19 

12  39  .32.12 

iaN)43 

6  20   2.9 

9.406 

120 

1 1     9  46.77 

1.9999 

1  25  11.6 

10.155 

20 

12  41  26.39 

1.9047 

6  29  26.5 

9.378 

21 

11  11  42.48 

1.9978 

1  15   2.3 

10.154 

21 

12  43  20.68 

1.9051 

6  .38  48.2 

9.347 

22 

11  13  38.11 

1.9965 

1    4  53.1 

10.153 

22 

12  45  15.00 

1.9056 

6  48    8.1 

9JIIS 

23 

11  15  33.66 
81 

1.99SQ 

JNDAX 

N.  0  54  44.0 
2. 

10.151 

23 

12  47    9.35 
TC 

1.9060 

ESDA^ 

S.  6  57  26.0 
Y  4. 

9JB89 

0 

11  17  29.13 

IM30 

N.  0  44  a5.0 

10.148 

0 

12  49    3.72 

1.9065 

S.  7   6  42.0 

9.950 

1 

1 1  19  24.52 

\M36 

0  34  2().2 

10.144 

1 

12  .50  ,58.13 

1.9071 

7  15  56.0 

9J917 

2 

11  21  19.84 

]J»13 

0  24  17.7 

10.140 

2 

12  .52  .52.57 

1.9076 

7  25    8.0 

9.189 

3 

11  23  15.08 

1.9901 

0  14   9.4 

]0.l:)6 

3 

12  54  47.04 

1.9089 

7  34  17.9 

9.147 

4 

11  25  10.25 

1.9190 

N.  0   4    1.4 

10.130 

4 

12  m  41.55 

IJS0S9 

7  4^3  25.7 

9.119 

5 

11  27    5.36 

1.9179 

S.  0   6   6.2 

10.193 

5 

12  .58  .mil 

1.9097 

7  52  31.4 

9.077 

6 

11  29    0.40 

1.9168 

0  16  13.4 

10.1 17 

6 

13    0  30.71 

1.9104 

8    I34J^ 

9.040 

7 

11  30  55.38 

1.9158 

0  26  20.2 

10.109 

7 

13    2  2.5..35 

1.9111 

8  10  36.2 

9.003 

8 

11  32  50h)0 

1.9148 

0  36  26.5 

10.100 

8 

13    4  20.04 

1.9119 

8  19  a5.3 

8.966 

9 

11  34  45.16 

1.9138 

0  46  32.2 

10.091 

9 

13    6  14.78 

1.9197 

8  28  32.2 

8J»e 

10 

11  36  39.96 

1.9198 

0  56  37.4 

10.089 

10 

13    8    9.57 

1J)I36 

8  tyr  26.7 

8:889 

11 

11  38  34.70 

1.9II9 

1    6  42.0 

10.071 

11 

13  10    4.41 

1.9144 

8  46  18.9 

&8S1 

12 

11  40  29.39 

1.9II1 

1  16  45.9 

10.060 

12 

13  11  .59.30 

1.9153 

8.55    8.8 

8.819 

13 

11  42  24.04 

1.9104 

1  26  49.2 

10.048 

13 

13  13  54.25 

1J»163 

9    3.56.3 

8.771 

14 

11  44  18.64 

1.9096 

1  36  51.7 

10.036 

14 

13  15  49.26 

1.9173 

9  12  41.3 

8.730 

15 

11  46  13.19 

IM88 

1  46  53.5 

10.093 

15 

13  17  44.:i3 

1.9184 

9  21  23.9 

BJBeS 

16 

11  48    7.70 

1.9089 

1  56  54.5 

10U)09 

16 

13  19  .39.47 

1.9195 

9  30   4.0 

8.646 

17 

11  50    2.18 

1J)076 

2   6  54.6 

9J»5 

17 

13  21  .34.67 

1.9905 

9.38  41.6 

8.606 

18 

11  51  56.62 

IJKTO 

2  16  53.9 

9.981 

18 

13  23  29.93 

lUKSlO 

9  47  16.7 

8.563 

19 

11  53  51.02 

1.9064 

2  26  .52.3 

9.965 

19 

13  25  25.26 

1.9997 

9  .55  49.2 

&5I9 

20 

1 1  55  45.39 

1.9059 

2  36  49.7 

9.948 

20 

13  27  20.66 

IJHiSSS 

10    4  19.0 

a.473 

21 

11  57  39.73 

1.9054 

2  46  46.1 

9.939 

21 

13  29  16.13 

1.9959 

10  12  46.2 

8.431 

22 

11  59  34.04 

1.9050 

2  56  41.5 

9.915 

22 

13  31  11.68 

1.9964 

10  21  10.7 

8J86 

23 

12    1  28.m 

1.9046 

3   6  35.9 

9.897 

23 

13  33    7.30 

1.9977 

10  29  32.5 

8Ji40 

24 

12    3  22.59 

1.9041 

S.  3  16  29.2 

9.878 

24 

13  35    8.00 

1.0990 

S.  10  37  51.5 

8J994  , 

1 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  AJBCENSION  AND  DECLINATION. 


Hoar. 


Bight  Afloenslon. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
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0 

1 

2 

3 

4 

5 

6 

7 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Difllfor 
1  Minute. 


DeclisMtion. 


Diff.for 
1  Minute. 


WEDNESDAY  5. 


h     ID 

13  35 
13  36 
13  38 
13  40 
13  42 
13  44 
13  46 
13  48 
13  50 
13  52 
13  54 
13  56 

13  58 

14  0 


14 
14 
14 
14 
14 


2 
4 
6 

8 
10 


14  11 
14  13 


14 
14 
14 


15 
17 
19 


s 

s 

3.00 

1.9290    S.l 

58.78 

1.9303 

54.64 

1.9317 

50.58 

1.9331 

46.61 

1.9345 

42.72 

1.9359 

38.92 

1.9374 

35.21 

1.9369 

31.59 

1.9404 

28.06 

1.9430 

24.63 

1.9438 

21.30 

1.9459 

fl 

18.06 

1.9469 

^ 

um 

1.9466 

V 

11.89 

1.9503 

^ 

8.9fJ 

I.95Q0 

■ 

6.13 

1.9537 

"f 

3.41 

1.9555 

1 

0.79 

1.9573 

f 

58.28 

1.9591 

55.88 

1.9600 

J. 

53.59 

1.9698 

4 

51.42 

1.9647 

^ 

49.36 

1.9667 

S.1 

O    /    // 

0  37  51.5 
0  46  7.8 

0  54  21.3 

1  2  31.9 
1  10  39.7 
I  18  44.5 
1  26  46.4 
1  34  45.4 
1  42  41.4 
I  50  34.3 

1  58  24.2 

2  6  11.0 
2  13  54.6 
2  21  35.1 
2  29  12.4 
2  36  46.5 
2  44  17.4 
2  51  45.0 

2  59  9.3 

3  6  30.3 
3  13  47.9 
3  21  2.1 
3  28  1-^.9 
3  35  20.2 


THURSDAY  6. 


14  21 
14  23 
14  25 
14  27 
14  29 
14  31 

14  a3 

14  35 
14  37 
14  39 
14  41 
14  43 
14  45 
14  47 
14  49 
14  51 
14  53 
14  55 
14  57 
14  59 


15 
15 
15 
15 
15 


1 
3 
5 

7 
9 


47.42 

45.60 
43.89 
42.30 
40.83 
39.48 
38.26 
37.16 
36.19 
a5.35 
34.(^ 
34.05 
33.59 
33.26 
33.07 
3;}.01 

m.od 

33.30 
33.65 
34.14 
34.76 
35.52 
36.42 
37.46 
38.65 


1.9687 
1.9706 
1.9795 
1.9745 
1.9765 
1.9786 
1.9807 
1.9898 
1.9849 
1.0871 
1.9899 
1.9913 
1.9934 
1.9957 
1.9979 
9.0009 
9.0094 
9.0047 
9.0070 
9.0099 
9.0115 
9.0139 
9.0169 
9.0186 
2.0910 


S. 


S. 


42  24.0 
49  24.3 
56  21.1 

3  14.3 
10  3.9 
16  49.8 
23  32.0 
30  10.5 
36  45.3 

43  16.4 
49  43.7 
56  7.1 

2  26.7 

8  42.4 

14  54.2 

21  2.1 


27 
33 

39 


6.0 
5.9 
1.8 


44  53.6 
50  41.3 
56  25.0 
2  4.5 
7  39.8 
13  10.9 


8.994 
8.948 
8.301 
e.l53 
8.105 
8.056 
8.007 
7.956 
7.908 
7.857 
7.806 
7.753 
7.701 
7aM8 
7.595 
7.549 
7.487 
7.439 
7.377 
7.399 
7.965 
7.908 
7.151 
7.093 


I    '^Bwr^qp^W^a 


7.034 
6.976 
6.917 
6.857 
6.796 
6.734 
6.672 
6.611 
6.549 
6.4tf7 
6.493 
6.358 
6.994 
6.999 
6.164 
6.098 
6.039 
5.965 
5.897 
5.899 
5.769 
5.603 
5.693 
6.553 
5.483 


Hoar. 
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6 
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8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
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23 
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Bight  Aaoenaion. 


Diff.for 
IMinate. 


Declinatioii. 


Dlflf.  for 
1  Minute. 


FRIDAY  7. 


h 
15 
15 


m 
9 
11 


15  13 
15  15 
15  17 
15  19 
15  21 
15  23 
15  25 
15  27 
15  29 
15  32 
15  34 
15  36 
15  38 
15  40 
15  42 
15  44 
15  46 
15  48 
15  50 
15  52 
15  54 
15  56 


■ 

H 

38.(i5 

9.0910 

S.l 

»).98 

9.0933 

41.45 

9.0957 

43.06 

9.09ei 

44.82 

9.0305 

46.72 

9.0399 

48.77 

9.0353 

50.96 

9.0377 

53.30 

9.0409 

55.79 

9.0427 

58.43 

9.0459 

1.21 

9.0476 

4.14 

2J)501 

7.22 

9.05S6 

10.45 

9.0551 

13.83 

9.0576 

17.36 

9.0601 

21.04 

9.0696 

24.87 

9.0651 

28.85 

9.0676 

32.98 

9.0709 

37.27 

9.0727 

41.70 

9.0751 

46.28 

9.0777 

s.1 

;/ 


13  10.9 
18  37.8 
24  0.4 
29  18.7 

34  32.7 
^)  42.4 
44  47.7 
49  48.6 
54  45.1 
59  37.1 

4  24.6 
9  7.6 
13  46.1 
18  20.0 
22  49.3 
27  14.0 
31  34.0 

35  49.3 
40  0.0 


44 
48 
52 


5.9 
7.0 
3.4 


55  54.9 
59  41.6 


SATURDAY  8. 


15  58 

16  0 


16 
16 
16 
16 
16 


3 
5 
7 
9 
11 


16  13 
16  15 


16 
16 


17 

19 


16  21 
16  23 
16  26 
16  28 
16  30 
16  32 
16  34 
16  36 
16  38 
16  40 
16  43 
16  45 
16  47 
16  49 


>51.02 
55.91 

0.95 

6.14 
11.48 
16.97 
22.62 
28.42 
34.37 
40.46 
46.70 
53.10 
59.65 

6.35 
13.20 
20.19 
27.33 
34.62 
42.06 
49.64 
57.37 

5.25 
13.27 
21.44 
2f).75 


9.0809 

8.1 

9.0827 

9.0859 

9.0877 

9.0909 

9.0928 

9.0954 

9.0979 

9.1003 

1 

9.1028 

9.1C53 

9.1079 

9.1104 

J 

9.1129 

2.1153 

1 

2.1177 

J 

2.1202 

2.1227 

J 

9.1959 

J[ 

9.1976 

9.1301 

9.1395 

^ 

9.1349 

1 

9.1373 

9.1397 

S.l 

18  3  23.4 
18  7  0.3 
18  10  32.3 
18  13  59.3 
18  17  21.4 
18  20  38.4 
18  23  50.4 
18  26  57.4 
18  29  59.2 
18  32  56.0 
18  35  47.6 
18  38  34.1 
18  41  15.4 
18  43  51.5 
18  46  22.4 
18  48  48.0 
18  51  8.3 
18  53  23.3 
18  55  33.0 
18  57  37.3 

18  59  36.2 

19  129.8 
19  317.9 
19  5  0.6 
19    6  37.9 


II 

5.483 
5.419 
5.341 
5J969 
5.197 
5.125 
5.052 
4.978 
4.904 
4.829 
4.754 
4.679 
4.603 
4.527 
4.450 
4.372 
4.S94 
4.217 
4.138 
4.058 
3.979 
3.899 
3.818 
3.737 


3.656 
3.574 
3.492 
3.409 
3.326 
3.243 
3.157 
3.073 
9.989 
9.903 
9.818 
9.739 
9.645 
9.558 
9.471 
9.383 
9J394 
9.906 
9.117 
9.027 
1.937 
1.847 
1.757 
1.667 
1.576 
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Right  AtoenaioD. 


Diir.for 
1  lifnate. 


Deolinatioii. 


Diff.for 
1  Minute. 


h  m 
16  49 
16  51 
16  53 
16  55 
16  58 


17 
J7 
17 
17 
17 


0 
2 

4 
6 

8 


17  11 
17  13 


17 
17 
17 


15 
17 
19 


17  21 
17  24 
17  26 
17  28 
17  30 
17  32 
17  34 
17  37 
17  39 


SUNDAY  9. 


o 

S.19 

19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
3.19 


■ 

8 

29.75 

9.1397 

38.20 

9.14ai 

46.80 

9.1445 

55.54 

9.1468 

4.41 

9.1491 

13.43 

9.1515 

22.59 

9.1538 

31.89 

9.1561 

41.32 

9.1583 

50.89 

9.1606 

0.60 

9.1099 

10.44 

9.1659 

20.42 

9.1674 

30.53 

9.1696 

40.77 

9.1717 

51.14 

9.1739 

1.64 

9.1761 

12.27 

9.1789 

23.02 

9.1803 

33.90 

9.1894 

44.91 

9.1845 

56.04 

9.1865 

7.29 

9.1886 

18.67 

9.1907 

tf 


6  37.9 

8  9.7 

9  35.9 
10  56.6 

12  11.8 

13  21.4 

14  25.4 

15  23.8 

16  16.5 

17  3.6 

17  45.0 

18  20.7 

18  50.8 

19  15.1 
19  3:^.6 
19  46.4 
19  53.4 
19  54.6 
19  49.9 
19  39.4 
19  23.1 
19  0.9 
18  32.8 
17  58.8 


MONDAY  10. 


17  41 
17  43 
17  45 
17  48 
17  50 
17  52 
17  54 
17  56 
17  59 


18 
18 
18 
18 


1 
3 
5 
7 


18  10 
18  12 
18  14 
18  16 
18  19 
18  21 
18  23 
18  25 
18  27 
18  30 
18  32 
18  34 


30.17 
41.79 
53.52 

5.37 
17.34 
29.42 
41.62 
53.93 

6.35 
18.87 
31.50 
44.24 
57.09 
10.04 
2a09 
:36.25 
49.50 

2.85 
16.30 
29.84 
43.48 
57.21 
11.03 
24.94 
38.93 


9.1997 
9.1946 
9.1966 
9.1985 
9.9004 
9.9093 
9.9649 
9.9061 
9.9078 
9.9096 
9.9114 
9.9139 
9J9150 
9.9167 
9.9184 
9J9901 
9.9317 
9J9933 
9.9940 
9.9966 
9.9961 
9.9996 
9.9311 
9JI395 
9.9339 


S.19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

8.18 


17  18.9 

16  33.0 

15  41.2 

14  43.5 

13  39.8 

12  30.1 

11  14.5 

9  52.8 

8  25.1 

6  51.4 

5  11.6 

3  25.8 

134.0 

.59  36.1 

57  32.1 

55  22.0 

53  5.8 

50  43.5 

48  15.1 

45  40.6 

43  0.0 

40  13.3 

37  20.4 

34  21.4 

31  16.3 


H 

1J>7« 
1.484 
1J)91 
1.999 
1.907 
1.113 
1.090 
0.996 
0.839 
0.737 
0.649 
0.548 
0.453 
0.357 
0.961 
0.165 
-0.068 
•I- 0.099 
0.196 
0.993 
0.391 
0.419 
0.517 
0.616 


0.715 

0.814 

0.913 

1.019 

1.119 

1.911 

1.311 

1.419 

1.519 

1.619 

1.713 

1.813 

1.914 

9.016 

9.117 

9.919 

9.391 

9.499 

9.594 

9.696 

9.796 

9.830 

9.939 

3.034 

3.136 
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Bight  AMseaaioo. 


Diff.for 
1  Minute. 


Deolinatlon. 


Diir.ror 
1  Minute. 


TUESDAY  11. 


h  m 
18  U 
18  36 
18  39 
18  41 
18  43 
18  45 
18  48 
18  50 
18  52 
18  54 
18  57 

18  59 

19  1 
19  3 
19  6 

18  8 

19  10 
19  12 
19  15 
19  17 
19  19 
19  21 
19  24 
19  26 


8 

a 

38.93 

9.9330 

8.1 

5:3.01 

9.9354 

J 

7.18 

9.9368 

21.43 

9.93» 

1 

a5.76 

9.9396 

J 

50.18 

9.9410 

J 

4.68 

9.9493 

19.25 

9.2435 

1 

33.90 

9.9448 

48.63 

9.9461 

3.43 

9.9473 

18.31 

9.9486 

a3.26 

9.9496 

48.28 

9.9609 

3.37 

9.9590 

18.52 

9.9531 

as.74 

9J3549 

« 

49.02 

9.9553 

4.37 

9.9563 

19.78 

9.9573 

^ 

35.25 

9.9589 

1 

50.78 

9.9593 

J 

6.37 

9.9603 

] 

22.02 

9.9613 

8.1 

O         i 

8  31 


16^3 


8  28  5.1 
8  24  47.7 
8  21  24.2 
8  17  54.6 
8  14  18.8 
8  10  3&9 
8  6  48.8 
8  2  54.6 
7  58  54.3 
7  54  47.9 
7  50  35.3 
7  46  16.6 
7  4151.8 
7  37  20.9 
7  .32  43.8 
7  28  0.7 
7  23  11.5 
7  18  16J2 
7  13  14.8 
7  8  7.4 
7  2  53.9 
6  57  34.3 
6  52   8.7 


WEDNESDAY  12. 


19  28 
19  30 
19  33 
19  35 
19  37 
19  39 
19  42 
19  44 
19  46 
19  49 
19  51 
19  53 
19  55 
19  58 
2d  0 


20 
20 
20 

20 


2 
4 
7 

9 


20  11 
20  14 
20  16 
20  18 
20  20 
20  23 


37.73 
53.49 

25.17 
41.09 
57.06 
13.08 
29.15 
45.27 

1.43 
17.64 
a*).89 
50.19 

6.53 
22.91 
39..34 
55.81 
12.31 
28.85 
45.43 

2.05 
18.71 
35.40 
52.13 

8.90 


9.963} 
9.9640 
9.9649 
9.9657 
9.9666 
9.9674 
8.9689 
9.9600 
9.9607 
9J9706 
9JB7I9 
9.9790 
9.9797 
9.9734 
9.9741 
9.9747 
9.9753 
9.9760 
9.9767 
9.9773 
9.9779 
9.9785 
9.9799 
9.9797 


8. 16  46  37.1 

16  40  59.5 
16  35  15.9 
16  29  26.3 
16  23  30.8 
16  17  29.3 
16  1121.8 
16  5  8.4 
15  58  49.2 
15  52  24.1 
15  45  53.1 
15  39  16.4 
15  32  33.7 
15  25  45.3 
15  18  51.1 
15  11  51.1 
15  4  4.5.4 
14  57  34.1 
14  50  17.1 
14  42  54.4 
14  35  26.1 
14  27  52.3 
14  90  12.9 
14  12  28.0 
8.14  4  37.5 


it 

3.136 
3.938 
3.341 
3.443 
3.545 
3.647 
3.750 
3.658 
3JI54 
4UI56 
4.158 
4.961 
4.363 
4.464 
4.S66 
4.688 
4.789 
4.871 
4.979 

bjfnz 

5.174 
5.976 
5.377 
5.477 


5.577 

5.777 
5.876 
5.975 
6b075 
0.174 
6.979 
6.309 
6.467 


WJ069 
6.758 
6.855 
6JK» 
7M7 
7.149 
7.936 
7.331 
7.495 
7.517 
7.610 
7.709 
7.796 
7.867 
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THURSDAY  13. 


h 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 


m     8 

8 

23    8.90 

9.S797 

25  2570 

9J9809 

27  42.53 

9.9806 

29  59.40 

9.9614 

32  16^30 

9.9619 

34  33.23 

9.9895 

36  50.20 

9.9831 

39    7.20 

9.9836 

41  24.23 

9.9641 

43  41.29 

9.9646 

45  56.38 

9.9851 

48  15.50 

9J3857 

50  32.66 

9J3869 

52  49.85 

9.9867 

55    7.07 

9.9879 

57  24.31 

9.9876 

59  41.58 

9.9889 

1  58.89 

9.9887 

4  16.23 

9.9899 

6  33.60 

9J9887 

8  51.00 

9.0Qff9 

11    8.43 

9.9907 

13  25.89 

9J»13 

15  43.39 

9.9919 

S.14  4  37.5 
13  56  41.5 
13  48  40.2 
13  40  33.5 
13  32  21.4 
13  24  4.0 
13  15  41.2 
13  713.2 
12  58  40.0 
12  50  1.6 
12  41  18.1 
12  32  29.5 
12  23  35.8 
12  14  37.1 
12  5  33.4 
11  56  24.8 
II  47  11.3 
1137  52.9 
1128  29.7 
11  19  1.8 
11  9  29.2 
10  59  51.9 
10  50  10.0 

S.  10  40  23.6 


FRIDAY  14. 


21  18 
21  20 
21  22 
21  24 
21  27 
21  29 
21  31 
21  34 
21  36 
21  38 
21  40 
21  43 
21  45 
21  47 
21  50 
21  52 
21  54 
21  57 

21  59 

22  1 
22  3 
22  6 
22  8 
22  10 
22  13 


0.92 
18.48 
36.07 
53.69 
11.35 
29.04 
46.76 

4.52 
22.31 
40.13 
57.99 
15.89 
33.82 
51.79 

9.80 
27.85 
45.94 

4.07 
22.23 
40.44 
58.69 
16.99 
35.33 
53.71 
12.14 


9.9094 


9.9934 
fiJ2940 
9.9946 
9.9961 
9.9957 
9.9969 
9.9067 
9.9973 
9.9860 


9.9909 
9.9906 
9J005 
9.3019 
9.3018 
9J094 
9.3031 
9.3038 
9.3046 
9.3053 
9.3060 
9.3066 
9.3076 


S.  10  30  32.6 
10  20  37.1 
10  10  37.3 
10  0  3:3.2 
9  50  24.8 
9  40  12.1 
9  29  55.2 
9  19  34.2 
9  9  9.2 
8  58  40.1 
8  48  7.1 
8  37  30.2 
8  26  49.4 
8  16  4.9 
8  5  16.7 
7  54  24.8 
7  43  29.4 
7  32  30.5 
7  21  28.1 
7  10  22.3 
6  59  13.2 
6  48  0.9 
6  36  45.4 
6  25  26.8 
S.  6  14  5.1 


IJKt 
7.977 
8.067 
8.J57 
8.946 
8^05 
8.493 
8.510 
8.507 
8.689 
8.767 
8.850 
8.087 
0.090 
9.100 
9.184 
9.966 
9.347 
9.496 
0.504 
9.588 
9.660 
9.736 
0.819 


Hour. 


RIsht  A8oeii«l«i. 


Diitfor 
iHlnnto. 


DeoUsatlon. 


Diff  for 
IMinate. 


0.887 
9.961 
10.033 
10.104 
10a76 
10.947 
10.316 
10.384 
10.451 
10.517 
10.589 
10.647 
10.711 
10.773 
10.834 
10.894 
10.953 
11.011 
11.068 
11.194 
11.178 
11.939 
11.984 
11J36 
11.386 
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SATURDAY  15. 


h  m 
22  13 
22  15 
22  17 
22  20 
22  22 
22  24 
22  27 
22  29 
22  31 
22  34 
22  36 
22  38 
22  40 
22  43 
22  45 
22  47 
22  50 
22  52 
22  54 
22  57 

22  59 

23  1 
23  4 
23  6 


8 

8 

12.14 

9J076 

30.62 

941083 

49.14 

9.8001 

7.71 

9.3090 

26.33 

9.3106 

45.01 

9.3117 

3.74 

9.3196 

22.52 

9.3135 

41.36 

9.3144 

0.25 

94)153 

19.20 

9.3109 

38.20 

9.3179 

57.26 

9.3189 

16.38 

9.3199 

35.56 

SL3909 

54.81 

9.9913 

14.12 

9.3994 

33.50 

9.3935 

52.94 

9.3946 

12.45 

9.3957 

32.03 

9.3966 

51.67 

9.3979 

11.38 

9.9999 

31.17 

93304 

O         9         It 

S.  6  14  5.1 
6  2  40.5 
5  51  13.0 
5  39  42.6 
5  28  9.5 
5  16  33.7 
5  4  55.4 
4*53  14.6 
4  4131.3 
4  29  45.5 
4  17  57.5 
4  6  7.3 
3  54  14.9 
3  42  20.5 
3  30  24.1 
3  18  25.8 
3  6  25.7 
2  54  23.9 
2  42  20.4 
2  30  15.3 
2  18  8.8 
2  6  0.9 
1  53  51.6 

S.  14141.1 


SUNDAY   16. 


23 
23 
23 


8 
11 
13 


23  15 
23  18 
23  20 
2:)  22 
23  25 
23  27 
23  29 
23  32 
23  34 
23  36 
23  39 
23  41 
23  43 
23  46 
23  48 
23  51 
23  53 
23  55 
23  58 
0  0 
0  2 
0    5 


51.03 

9.3316 

10.96 

%aaui 

30.97 

94041 

51.06 

94055 

11.23 

9.3368 

31.48 

94088 

51.81 

9.3395 

12.22 

9.3400 

32.72 

9.3493 

53.30 

9.3437 

13.97 

94H69 

34.72 

9.3466 

5.5..% 

9.9461 

1&49 

9.9496 

37.51 

94)519 

58.63 

9.3697 

19.84 

9.3549 

41.14 

941558 

2.54 

941675 

24.04 

9.3501 

45.63 

9.3607 

7.32 

9.3693 

29.11 

9J640 

51.00 

9J657 

13.00 

9.3675 

S.  129  29.5 
1  17  16.9 

1  5  a2 

0  52  48.6 
0  40  33.2 
0  28  17.1 
0  16  0.4 
S.  0  3  43.2 
N.  0  8  34.5 
0  20  52.6 
0  33  11.0 
0  45  29.5 

0  57  48.1 

1  10  6.7 
122  25.2 
134  43.6 
147  1.7 
1 .59  19.4 

2  113a6 
223  53.3 
2  36   9.3 

2  48  24.6 

3  0  39.1 
3  12  52.7 

N.  3  25    5.2 


II 

11.386 
11.434 
11.489 
11.509 
11.574 
11.617 
11.660 
11.701 
11.749 
11.761 
11.816 
11.866 
11.880 
11J93 
11J66 
114W7 
19.016 
19.044 
19.079 
194)07 
19.190 
19.143 
19.165 
19.184 


194M)9 
19.919 
19.936 
19.950 
194169 
19J973 
19.989 
19.991 
19.998 
19.304 
19.307 
19J00 
19.310 
19.300 
19.307 
19.304 
19.906 
194191 
19.989 
194179 
19.961 
19.948 
19.994 
19.917 
19.190 
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D^diiuition. 


Diff.  for 
IHioute. 
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MONDAY  17. 


b 

0 
0 
0 
0 
0 
0 
0 
0 


ID 

5 
7 
9 
12 
14 
17 
19 
21 
0  24 
0  26 
0  28 
31 
33 
36 
38 
0  40 
0  43 
0  45 
48 
50 
52 
55 

0  57 

1  0 


0 
0 
0 
0 


0 
0 
0 
0 


« 

8 

13.00 

8.3875 

35.10 

9.3099 

57.30 

9.3700 

19.61 

9.37»7 

42.as 

9.3745 

4.55 

9.3763 

27.18 

9.3781 

49.92 

9.3799 

12.77 

9.3817 

35.73 

9.3836 

58.80 

9.3655 

21.99 

9.3874 

45.29 

9.3893 

8.70 

9.3919 

32.23 

9.3931 

55.87 

9.3949 

19.62 

9.3968 

43.49 

9.3988 

7.48 

9.4007 

31.58 

9.4097 

55.80 

9.4047 

20.14 

9.4067 

44.60 

9.4087 

9.18 

9.4197 

O         I         II 

N.  3  25    5.2 
3  37  16.6 

3  49  26.8 

4  ia5.8 
4  13  43.4 
4  25  49.5 
4  37  54.0 

4  49  56.8 
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8  39    3.11 

9.1130 

N.13   4  20.7 

7.851 

23 

10  16  35.12 

1.9639 

N.  5  55  36.5 

9.709 

WED 

NESD. 

kY  26. 

FI 

IIDAY 

28. 

0 

8  41    9.83 

9.1101 

N.12  56  27.9 

7J)09 

0 

10  18  32.84 

IJ9W9 

N.  5  45  .53.3 

9.799 

1 

8  43  16.32 

9.1009 

12  48  31.6 

7JXi6 

1 

10  20  30.43 

1.9587 

5  3()   9.0 

9.748 

2 

8  45  22.58 

9.1093 

12  40  t$i.O 

8JK2I 

2 

10  22  27.89 

1.9506 

5  26  23.6 

9.766 

3 

8  47  28.60 

9.0985 

12  32  29.1 

8.076 

3 

10  24  25.22 

1.9544 

5  16  37.1 

9.T84 

4 

8  49  34.40 

9.0947 

12  24  22.9 

8.131 

4 

10  26  22.42 

1.9593 

5    6  49.5 

9.609 

5 

8  51  39.97 

9.0910 

12  16  13.4 

8.185 

5 

10  28  19.50 

1.9503 

4  57    0.9 

9.818 

6 

8  5.3  45.32 

9.0673 

12   8    0.7 

8.937 

6 

10  30  16.46 

1.9483 

4  47  11.4 

9.8?3 

7 

8  55  50.45 

9.0636 

1 1  59  44.9 

8.989 

7 

10  32  13.:W 

1.9463 

4  37  21.0 

9.847 

8 

8  57  55.35 

9U>799 

11  51  26.0 

8.340 

8 

10  34  10.02 

1.9443 

4  27  29.8 

9.861 

9 

9    0    0.0;) 

9.0769 

1143   4.1 

8.390 

9 

10  :16    6.62 

1JH94 

4  17  37.7 

9.875 

10 

9    2    4.50 

9.0797 

1 1  34  39.2 

8.440 

10 

10  38    3.11 

1.9406 

4    7  44.8 

9.887 

11 

9    4    8.75 

9.0691 

1126  11.3 

8.480 

11 

10  39  59.50 

IM8» 

3  57  51.2 

9.890 

12 

9    6  12.79 

9.0656 

11  17  40.5 

8.537 

12 

10  41  55.78 

1.9371 

3  47  56.9 

9.910 

13 

9    8  16.62 

9.0681 

11    9   6.9 

8.583 

13 

10  43  51.95 

1.9353 

SH&   2.0 

9.991 

14 

9  10  20.24 

9.0566 

11    0  30.5 

8.699 

14 

10  45  48.02 

1.0337 

3  28    6.4 

9.939 

15 

9  12  2'J.65 

9.0551 

10  51  51.4 

8.674 

15 

10  47  43.99 

1.9390 

3  18  10.2 

9.941 

16 

9  14  26.85 

9.0516 

10  43   9.6 

8.719 

16 

10  49  3i).86 

1.9304 

3    8  13.5 

9.946 

17 

9  16  29.84 

9.0489 

10  34  25.1 

8.763 

17 

10  51  35.64 

1.9960 

2  58  16.4 

9.966 

18 

9  18  32.63 

9.0448 

10  25  m.O 

8.806 

18 

10  53  31.33 

ijsmi 

2  48  18.8 

9.963 

19 

9  20  35.22 

9.0415 

10  16  48.4 

8.848 

19 

10  55  26.93. 

1.9950 

2  38  20.8 

9.969 

20 

9  22  37.61 

9.0383 

10    7  56.3 

8.889 

20 

10  57  22.44 

1.9944 

2  28  22.5 

9Jm 

21 

9  24  31>.8I 

9.0351 

9  59    1.7 

8.030 

21 

10  59  17.86 

1.9999 

2  18  23.8 

9J»1 

22 

9  26  41.82 

9.0318 

9  50    4.7 

8.969 

22 

11     1  13.19 

1.9915 

2    8  24.8 

9.985 

23 

9  28  43.6;) 

9.0986 

9  41    5.4 

9.008 

23 

11     3    8.44 

1.9909 

1  58  25.6 

90)68 

24 

9  30  45.25 

9.0954 

N.  9  32   3.8 

9.046 

24 

11     5    3.62 

14)190 

N.  1  48  26.2 

9.991 
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THE  MOOITS  BIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
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Blghi  AaoonaioD. 


Diff.for 
IMinate. 


Deolisation. 


Diftfor 
IMinnte 


SATURDAY  29. 


h 
11 
11 
11 


5 
6 

8 


11  10 
1]  12 
11  14 
11  16 
11  18 
11  20 
11  22 
11  24 
11  26 
11  28 
11  29 
11  31 
]J  33 
n  a5 
11  37 
11  39 
11  41 
11  43 
11  45 
11  47 
11  48 


8 

t 

'sm 

1.9190 

58.72 

1.9178 

53.75 

lJ»16e 

48.71 

14)154 

43.60 

1.9Ma 

38.42 

1.9131 

33.17 

1.9190 

27.86 

1.9111 

2-2.50 

1.9109 

17.08 

1.9099 

11.61 

1.9083 

6.08 

1J074 

0.50 

1.9006 

54.87 

1.9058 

49.20 

1.9051 

43.48 

lMi3 

37.72 

1.9037 

31.93 

1.9039 

26.10 

1.9096 

20.24 

1.9090 

14.34 

1.9014 

8.41 

1.9009 

2.45 

1.9005 

56.47 

1.9009 

N.  1 
1 
1 
1 
1 
0 
0 
0 
0 
0 
N.  0 
S.  0 
0 
0 
0 
0 
0 

1 
1 
1 
1 
1 
1 

S.  2 


48  26.2 
38  26.7 
28  27.1 
18  27.3 

8  27.5 
58  27.7 
48  28.0 
38  28.4 
28  28.9 
18  29.5 

8  30.3 

128.6 
1127.2 
21  25.5 
31  23.4 
41  21.0 
51  18.1 

1  14.7 
11  10.8 
21  6.3 
31  1.2 
40  55.6 
50  49.3 

0  42.2 


SUNDAY  30. 


11 
11 


50 
52 


U  54 
11  56 


11 
12 
12 
12 
12 
12 
12 


58 
0 
2 
4 
6 
7 
9 


12  11 
12  13 
12  15 
12  17 
12  19 
12  21 
12  23 
12  25 
12  26 
12  28 
12  30 
12  32 
12  34 
12  36 


50.47 

44.45 

38.41 

32.a5 

26.28 

20.19 

14.10 

8.00 

1.89 

55.78 

49.67 

43.56 

37.45 

31.35 

25.26 

19.17 

13.10 

7.04 

0.99 

48.95 
42.97 
37.01 
31.07 
25.16 


.8996    29. 

.oVtfS> 

•8999 

flQOD 

.8087 
.8986 

.8983 
.8989 
.8989 
.8989 
4»8il 
.8983 
.8984 


.8067 
.8980 
.8991 
.8993 
.8997 
.9001 
.9005 
.9008 
.9019 
J90n 


S. 


2  10  34.4 
2  20  25.8 
2  30  16.4 
2  40  6.1 
2  49  54.9 

2  59  42.8 

3  9  29.7 
3  19  15.6 
3  29  0.4 
3  :)8  44.1 
3  48  26.7 

3  58    8.1 

4  7  48.4 
4  17  27.4 
4  27  .5.1 
4  36  41.5 
4  46  16.6 

4  55  50.3 

5  5  22.5 
5  14  53.3 
5  24  22.6 
5  2S  50.4 
5  43  16.6 

5  52  41.2 

6  2    4.2 


It 

9.991 
9.993 
9in5 
9JW7 
9.997 
9.996 
9J)94 
9.993 
9.991 
9.988 
9Mi 
9.979 
9.974 
9.968 
9.969 
9.956 
9JM6 
9.939 
9.930 
9SM 
9.911 
9.901 
9.880 
9.876 


9.SB3 
9.850 
9.806 
9.891 
9.806 
9.790 
9.773 
9.756 
9.738 
9.719 
9.700 
9.681 
9.661 
9.639 
9.618 
9.596 
9.573 
9.549 
9.595 
9.501 
9.476 
9.450 
9.493 
9J97 
9J69 


Hour. 


Bight  Aaoanaion. 


Diftfor 
lliinate. 


I>ecli]iati<». 


Diiffor 
1  Mlnate 


MONDAY,  OCTOBER  1. 


h     m     ■ 
12  36  25.16 


■  O         /        1/ 

\Mi1  8.  6   2   4.2 


9.369 


PHASES  OF  THE  MOON. 


d 

h 

ID 

#  New  Moon    •    .    , 

>    .      1 

2 

14.3 

D  First  Quarter     .    , 

.    .      9 

6 

37.8 

O  Full  Moon      .    .    . 

.    .    16 

9 

41.2 

C  lisst  Quarter  •    .    , 

.    .    23 

0 

50.7 

#  New  Moon    .    .    , 

.    .    30 

17 

54.3 

d       h 
C  Apogee 5    15.8 

C  Perigee 17    19.2 
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GBEENWIGH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

1 

• 

3 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

im- 

P.L. 

of 
Diff. 

Vlh. 

P.L. 

of 

Diff. 

£». 

P.L. 

of 

Diff 

Suif 

W. 

O          /         // 

21  37  20 

3433 

0         ;       // 

22  58  59 

3431 

0      1     II 
24  20  40 

3431 

0        /       n 

25  42  21 

3438 

Antares 

E. 

65  56  19 

3033 

64  26  47 

3040 

62  57  24 

3048 

61  28  11 

3056 

a  AquilcB 

£. 

115  37  53 

3464 

114  17  11 

3479 

112  56  24 

3475 

111  35  32 

3471 

4 

Suif 

W. 

32  30  23 

3449 

33  51  52 

3445 

35  13  18 

3447 

36  34  41 

3450 

Aiitares 

E. 

54    4  24 

3093 

52  36    6 

3100 

51    7  56 

3107 

49  39  55 

3114, 

a  Aquilte 

E. 

104  50  24 

3463 

103  29  18 

3469 

102    8  11 

3468 

100  47    4 

3469, 

5 

Sun 

W. 

43  20  53 

3403 

44  42    0 

3463 

46    3    5 

3465 

47  24    8 

3466 

Antnres 

E. 

42  22    4 

3158 

40  54  57 

3150 

39  27  59 

3167 

38    1  11 

3177 

aAquilcB 

E. 

94    1  38 

3467 

92  40  37 

3466 

91  19  37 

3470 

89  58  39 

3471 

6 

Sun 

W. 

54    9  13 

3467 

55  30  14 

3466 

56  51  16 

3464 

58  12  20 

3463; 

Spica 

W. 

15  38  56 

3087 

17    7  21 

3085 

18  35  49 

3083 

20    4  19 

3oea 

Antares 

E. 

30  4U  59 

3230 

29  24  25 

3943 

27  59    7 

3950 

26  34    8 

3979 

a  Aquilffi 

E. 

83  14  25 

3483 

81  53  42 

3486 

80  33    2 

3488 

79  12  26 

3489 

7 

Sun 

W. 

64  58  14 

3448 

66  19  36 

3445 

67  41    2 

3430 

69    2  34 

3434 

Spica 

W. 

27  27  31 

3068 

28  56  20 

3064 

30  25  14 

3059 

31  54  14 

9054 

a  Aquilfe 

E. 

72  30  16 

3510 

71  10    3 

3514 

69  49  54 

3518 

68  29  50 

8S84 

Fomalliaut 

E. 

102  25  41 

3536 

101    5  57 

3587 

99  46    3 

3518 

98  25  59 

3510 

8 

Sun 

W. 

75  51  52 

3401 

77  14    7 

3393 

78  36  31 

3385 

79  59    5 

9376 

Spica 

W. 

39  20  50 

3084 

40  50  33 

S017 

42  20  25 

3000 

43  50  26 

3001 

a  Aquilee 

E. 

61  51    5 

3556 

60  31  43 

3565 

59  12  31 

3575 

57  53  30 

3566 

Fomalliaut 

E. 

91  43  31 

3479 

90  22  36 

3465 

89    1  33 

3458 

87  40  22 

3451 

a  Pegasi 

E. 

108  28    4 

3911 

107    2    8 

3901 

105  36    0 

3191 

104    9  40 

3180 

9 

Sun 

W. 

86  54  39 

3394 

*  88  18  23 

3319 

89  42  21 

3300 

91    6  33 

9987 

Spica 

W. 

51  23  17 

9954 

52  54  28 

9049 

54  25  53 

9931 

55  57  33 

9090 

a  Aquilfe 

E. 

51  21  51 

3663 

50    4  25 

3685 

48  47  22 

3709 

47  30  45 

3737 

Fomalhaut 

E. 

80  52  28 

3417 

79  30  31 

3410 

78    8  26 

3405 

76  46  15 

3389 

a  Pegasi 

E. 

96  54  44 

3194 

95  27    4 

3113 

93  59  10 

3101 

92  31    2 

3080 

10 

Sun 

W. 

98  11  28 

3916 

99  37  18 

3901 

101    3  26 

3186 

102  29  52 

3170 

Spica 

W. 

63  39  44 

9855 

65  13    1 

9840 

66  46  37 

9836 

68  20  31 

9811 

Antiirefl 

W. 

19  29  28 

3187 

20  55  53 

3199 

22  23  27 

3079 

23  52    2 

9034 

aAqtiiiffi 

E. 

41  16  17 

3949 

40    3  40 

4009 

38  52    2 

4070 

37  41  31 

4147 

Fomalhaut 

E. 

69  5:)  50 

3377 

68  31    7 

3374 

67    8  21 

3379 

65  45  33 

9371 

a  Pegasi 

E. 

85    6  33 

3096 

83  36  53 

3013 

82    6  56 

3000 

80  36  43 

9966 

11 

Sun 

W. 

109  47    1 

3085 

111  15  29 

3067 

112  44  19 

9048 

114  13  32 

9030 

Spica 

W. 

76  15    0 

9739 

77  50  57 

9716 

79  27  16 

9698 

81    3  58 

9681 

Antares 

W. 

31  27    8 

9865 

33    0  12 

9838 

34  33  51 

9811 

36    8    4 

8785 

Fomalhaut 

E. 

58  51  35 

3389 

57  28  58 

3390 

56    6  30 

3399 

54  44  12 

9410 

Q  Pegasi 

E. 

73    1  20 

9990 

71  29  33 

9907 

69  57  23 

9S84 

68  24  57 

9881 

12 

Sun 

W. 

121  45  24 

9I06 

123  16  58 

9016 

124  48  56 

9897 

126  21  19 

9Bn 

Spica 

W. 

89  13  19 

9593 

90  52  24 

9574 

92  31  54 

9S56 

94  11  49 

9538 

Antares 

W. 

44    7  17 

9668 

45  44  40 

9645 

47  22  34 

9693 

49    0  58 

9601 

Fomalhaut 

E. 

47  57    3 

3515 

46  36  56 

3560 

45  17  27 

3589 

43  58  41 

3636 

cr  Pcgapi 

E. 

60  38  48 

9893 

59    4  50 

9813 

57  30  39 

9804 

55  56  16 

9796 

9 

a  Arietis 

E. 

103  36  11 

9664 

101  58  43 

9646 

100  20  50 

9696 

98  42  31 

9007 
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LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Nome  and  IHreetlon  1 

Midnight 

of 

x\n». 

of 

xvnih. 

of 

XXlu. 

of 

3^ 

of  Otjeot. 

^•* 

DifP. 

Diff. 

Diir. 

DUf. 

O           /        /' 

O          /         It 

o        1     IL 

1 

-^o      -/      " 

3 

Sun 

W. 

27    4    1 

3433 

28  25  40 

3435 

29  47  17 

3438 

31    8  .51 

3439 

Antares 

E. 

59  59    7 

3063 

58  30  12 

3071 

57     1  27 

3078, 

55  32  51 

3086 

a  AquilfB 

E. 

IJO  14  36 

3466 

108  53  36 

3466 

107  32  34 

3464 

106  11  30 

3469 

4 

Sun 

W. 

37  56    1 

3453 

^  17  18 

3455 

40  38  32 

3457 

41  59  44 

3460 

Antai^B 

£. 

48  12    3 

3199 

46  44  20 

3199 

45  16  46 

3137 

43  49  21 

3143 

a  Aquil» 

E. 

99  25  57 

3469 

98    4  51 

3469 

96  43  45 

3464 

95  22  41 

3465 

5 

Sun 

W. 

48  45  10 

3467 

50    6  11 

3467 

51  27  12 

.3468 

.52  48  12 

3467 

Antares 

E. 

36  34  34 

3186 

:i5    8    7 

3104 

3;)  41  51 

3906 

32  15  48 

3917 

a  Aquilm 

E. 

88  37  43 

3474 

87  16  50 

3476 

85  55  59 

3479 

84  35  11 

34eo 

6 

Sun 

W. 

59  33  25 

3469 

60  54  32 

3450 

62  15  42 

3456 

63  36  56 

^   3459 

Spica 

W. 

21  32  51 

3079 

23    1  26 

3077 

24  30    4 

3073 

25  .58  46 

3071 

Antnres 

E. 

25    9  32 

3301 

23  45  22 

3397 

22  21  42 

3350 

20  58  3S> 

3396 

a  AqiiilcB 

E. 

77  51  53 

3496 

76  31  23 

3498 

75  10  57 

3501 

73  50  34 

3506 

7 

Sun 

W. 

70  24  12 

3499 

71  45  m 

3499 

73    7  47 

3415 

74  29  46 

3409 

Spica 

W. 

33  23  20 

3049 

34  52  32 

3044 

36  21  50 

3038 

;)7  51   16 

3031 

otAquilie 

E. 

67    9  52 

3589 

65  .50    0 

3534 

64  30  14 

3549 

63  10  36 

3548 

Fomalhaut 

E. 

97    5  46 

.%03 

95  45  25 

3495 

94  24  55 

3488 

93    4  17 

3480 

8 

Sun 

W. 

81  21  49 

3366 

82  44  44 

3357 

84    7  50 

3346 

85  31     8 

3335 

Spica 

W. 

45  20  37 

9990 

46  50  59 

9983 

48  21  3:3 

9973 

49  52  19 

9964 

a  Aqiiilie 

E. 

56  34  40 

3508 

.55  16    4 

3619 

.5.3  .57  43 

3697 

52  :39  38 

3644 

Fomalhaut 

E. 

86  19    3 

3444 

84  .57  36 

3437 

a3  36    1 

3430 

82  14  18 

3493 

aPegaai 

E. 

102  43    7 

3169 

101  16  21 

3158 

99  49  22 

3148 

96  22  10 

3136 

9 

Sun 

W. 

92  31     0 

3974 

93  55  42 

3950 

95  20  41 

3946 

96  45  .56 

3931 

Spica 

W. 

57  29  27 

9907 

.59    1  37 

9895 

60  34    2 

9883 

62    6  44 

9868 

a  AquilflB 

E. 

46  14  37 

3766 

44  59    2 

3804 

43  44    4 

3844 

42  29  47 

3890 

Fomalhaut 

E. 

75  23  57 

3393 

74     1  33 

3389 

72  39    4 

3384 

71   16  29 

3380 

aPegaai 

E. 

91    2  39 

3077 

89  34     1 

3064 

88    5    7 

3051 

86  35  58 

3038 

10 

Sun 

W. 

103  56  .'17 

3I.'» 

105  23  42 

3136 

106  51     8 

3119 

108  18  54 

3109 

Spica 

W. 

69  54  44 

9796 

71  29  17 

9781 

73    4  10 

9765 

74  39  24 

9748 

An  tares 

W. 

25  21  32 

9995 

26  51  51 

9950 

28  22  55 

9995 

29  54  42 

9894 

a  Aquil» 

E. 

36  32  15 

4936 

a5  24  23 

4340 

34  18    7 

4459 

3;3  13  39 

4599 

1 

Fomalhaut 

E. 

64  22  43 

3371 

62  59  53 

3371 

61  37    4 

3373 

60  14  17 

3378 

1 

! 

aPegasi 

E. 

79    6  13 

9973 

77  35  26 

9060 

76    4  23 

9046 

74  33    3 

9933 

J  11 

Sun 

W. 

115  43    8 

3011 

117  13    7 

9993 

118  43  29 

9973 

120  14  15 

9955 

Spica 

W. 

82  41    3 

9664 

84  18  31 

9646 

85  56  23 

9699 

87  .34  39 

9611 

Aiitares 

W. 

37  42  51 

9761 

3J)  18  10 

9737 

40  54     1 

9713 

42  30  24 

9690 

Fomalhaut 

E. 

53  22    7 

3494 

.52    0  18 

3441 

50  38  48 

3469 

.  49  17  42 

3487 

aPegaai 

E. 

66  52  14 

9669 

65  19  15 

9857 

63  46    1 

9845 

62  12  3-^ 

9834 

12 

Sun 

W. 

127  54    7 

9858 

129  27  20 

9839 

131    0  57 

98W) 

132  34  59 

9801 

Spica 

W. 

95  52    9 

9590 

97  32  55 

9509 

99  14    6 

9483 

100  55  43 

9465 

Antares 

W. 

50  39  51 

9580 

.52  19  13 

9550 

53  59    4 

9538 

55  39  24 

9518 

Fomalhaut 

E. 

42  40  46 

3691 

41  23  49 

3754 

40    7  59 

3898 

38  53  26 

3914 

a  Pepsi 
aAnetifl 

E. 

54  21  43 

9788 

.52  47    0 

9789 

51  12    9 

9777 

49  37  12 

9775 

E. 

97    3  46 

9588 

95  24  35 

9570 

93  44  59 

9551 

92    4  57 

9533 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^  g 

P.  L. 

P.L. 

P.L 

P.L. 

Kame  and  Dinotioii  1 

Noon. 

of 

II  111. 

of 

Vlh. 

of 

£X>- 

of 

1* 

13 

of  OliJeet. 

Diif. 

Dlff. 

DiiT. 

Dur. 

Antares 

W. 

O           /         // 

57  20  12 

9496 

O          /        f« 

59    1  28 

9477 

O          1        It 

60  43  13 

9467 

O          /        /* 

62  25  26 

94M 

a  Pegasi    . 

E. 

48    2  12 

9774 

46  27  10 

9775 

44  52    9 

9778 

43  17  13 

9785 

a  Arietis 

E. 

90  24  30 

9514 

88  43  37 

9497 

87    2  19 

9479 

85  20  36 

9461 

Aldebaran 

E. 

123  42  54 

9459 

122    0  33 

9433 

120  17  46 

9415 

118  34  33 

9396 

14 

Antares 

W. 

71    3  15 

9346 

72  48    7 

9398 

74  33  25 

9319 

76  19    7 

9996 

a  Arietis 

E. 

70  45  56 

8378 

75    1  50 

9363 

73  17  22 

9348 

71  32  32 

3334 

Aldebaran 

E. 

109  52    0 

9309 

108    6  14 

9993 

106  20    4 

9976 

104  33  29 

9960 

Saturn 

E. 

111  31  25 

9310 

109  45  40 

9993 

107  59  31 

9977 

106  12  58 

9961 

15 

Antan^ 

W. 

85  13  29 

9S90 

87    1  26 

9906 

88  49  44 

9194 

90  38  31 

9)89 

a  AquiliB 

W. 

39  45  48 

3981 

41  10  21 

3191 

42  36  41 

3109 

44    4  39 

3035 

a  Arietis 

E. 

02  43  29 

9979 

60  56  48 

9989 

59    9  52 

9953 

57  22  43 

9945 

Aldebaran 

E. 

95  34  53 

9186 

93  46    5 

9173 

91  56  57 

9161 

90    7  30 

9148 

Saturit 

E. 

97  14  28 

9187 

95  25  41 

9174 

93  36  34 

9161 

91  47    8 

9149 

16 

Antares 

W. 

99  45  43 

9130 

101  35  56 

9199 

103  26  21 

9114 

105  16  58 

9166 

a  Aquilie 

W. 

51  44  45 

9761 

53  20    4 

9790 

54  56  17 

9684 

56  33  18 

9051 

a  Arietis 

E. 

48  24  26 

99S0 

46  36  29 

9990 

44  48  31 

9991 

43    0  35 

9996 

Aldebaran 

E. 

80  55  51 

9096 

79    4  45 

9067 

77  13  26 

9079 

75  21  54 

9071 

Saturk 

E. 

82  35  31 

9096 

80  44  25 

9086 

78  53    5 

9079 

77    1  33 

9071 

Mars 

E. 

116  38    5 

9993 

114  51  55 

9963 

113    5  31 

9974 

111  18  53 

9908 

17 

a  AquilflB 

W. 

64  48  16 

9599 

66  28  49 

9519 

68    9  46 

9497 

69  51    4 

9484 

Fomalhant 

W. 

38    0  43 

3465 

39  21  57 

3341 

40  45  21 

3941 

42  10  41 

3155 

Aldebaran 

E. 

66     1  47 

9045 

64    9  23 

9049 

62  16  55 

9040 

60  24  23 

9089 

Saturn 

E. 

67  41  22 

9044 

65  48  57 

9041 

63  56  27 

9039 

62    3  53 

9037 

Mars 

E. 

102  23    4 

9936 

100  35  30 

9933 

98  47  51 

9999 

97    0    7 

9996 

Pollux 

E. 

108  34  41 

9143 

106  44  47 

9137 

104  54  45 

9133 

103    4  36 

9130 

Jupiter 

E. 

115  52  41 

9113 

114    2    1 

9109 

112  11  15 

9106 

110  20  25 

9164 

18 

n  Aquilfe 

W. 

78  21  11 

9447 

80    339 

9445 

81  46  10 

9443 

83  28  43 

9444 

Fomalhaut 

W. 

49  39  50 

9855 

51  13    7 

9815 

52  47  15 

9780 

54  22    9 

9750 

a  Pegani 
Aldebaran 

W. 

30  55  43 

9799 

32  31  44 

9663 

34    9  14 

9608 

35  47  58 

9569 

E. 

51     1  30 

9041 

49    9    0 

9044 

47  16  34 

9047 

45  24  13 

9051 

Saturn 

E. 

52  40  42 

9038 

50  48    7 

9041 

48  55  36 

9044 

47    3  10 

9047 

Mars 

E. 

88     1     8 

9999 

86  13  23 

9991 

84  25  42 

9935 

82  38    6 

9939 

Pollux 

E. 

93  53    4 

9197 

92    2  46 

9199 

90  12  31 

9139 

88  22  21 

9136 

Jupiter 

E. 

101    5  43 

9103 

99  14  48 

9106 

97  23  56 

9106 

95  33    9 

9111 

19 

Fomalhaut 

W. 

62  25    3 

9659 

64    2  48 

9641 

65  40  47 

9639 

67  18  58 

9696 

a  Pe^i 
Aldebaran 

W. 

44  14  24 

9496 

45  57  22 

9411 

47  40  41 

9400 

49  24  16 

9391 

E. 

36    4  29 

9083 

34  13    3 

9091 

32  21  50 

9101 

30  30  52 

9111 

Saturn 

E. 

37  42  43 

9075 

35  51    6 

9083 

33  59  40 

9090 

32    8  26 

9100 

Mars 

E. 

73  4r  54 

9969 

71  55    9 

9976 

70    8  35 

9965 

68  22  14 

9994 

Pollux 

E. 

79  13  23 

9167 

77  24    6 

9176 

75  35    2 

9166 

73  46  13 

9196 

Jupiter 

E. 

86  20  54 

9139 

84  30  54 

9146 

82  41     5 

9154 

80  51  28 

9163 

Regulus 

E. 

115  45    0 

9099 

113  53  49 

9099 

112    2  48 

9106 

110  11  58 

9114 

20 

Fomalhaut 

W. 

75  31    9 

9693 

77    9  33 

9696 

78  47  52 

9639 

80  26    3 

9638 

a  Pegasi 

W. 

58    4  15 

9379 

59  48  20 

9381 

61  32  22 

9384 

63  16  19 

93(9 

Mars 

E. 

59  34    7 

9349 

57  49  19 

9369 

56    4  50 

9375 

54  20  39 

9389 

Pollux 

E, 

64  46  19 

9958 

^l  59  18 

9973 

61  12  39 

9988 

59  26  23 

9906 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

PL. 

P.L. 

P.L. 

^1 

Kame  and  IMreoUon  1 

Midnight 

of 

XVk. 

of 

XVfTfk 

of 

XXlii. 

of 

1" 

13 

of  ODjeot. 

Diff. 

Diff. 

l>lff. 

Diff. 

Antnres 

W. 

0           1        II 

64    8    6 

9419 

O          f        // 

65  51  13 

9400 

O           /         // 

67  34  47 

9389 

O           /         // 

69  18  48 

9364 

a  Pegasi 

E. 

41  43  25 

9795 

40    7  50 

960» 

38  33  34 

9898 

36  59  42 

9859 

a  Ariel  is 

E. 

as  38  28 

9444 

81  55  56 

9496 

80  12  59 

9410 

78  2S)  39 

9304 

Aldebaran 

E. 

116  50  53 

9379 

115    6  48 

9361 

113  22  17 

9344 

111  37  21 

9396 

14 

Antares 

W. 

78    5  14 

9978 

79  51  45 

9964 

81  38  38 

9949 

83  25  53 

9935 

a  Arietis 

E. 

69  47  22 

9»W 

68     1  52 

9306 

66  16    2 

9994 

64  29  54 

9983 

Aldebaran 

E. 

102  46  31 

9945 

100  59  10 

9999 

99  11  26 

9914 

97  23  20 

9900 

Saturu 

E. 

104  26    1 

9945 

102  :)8  41 

9931 

100  50  59 

9915 

99    2  54 

9901 

15 

Antares 

W. 

92  27  16 

9170 

94  16  29 

9159 

96    5  58 

9149 

97  55  43 

9139 

a  Aqiiilie 

W. 

45  34    8 

9969 

47    5    0 

9900 

48  37    7 

9855 

50  10  24 

98a5 

a  Arietis 

E. 

55  35  22 

9937 

53  47  50 

9931 

52    0    9 

9996 

50  12  20 

9999 

Aldebaran 

E. 

88  17  44 

9137 

86  27  41 

9195 

84  37  20 

9114 

82  46  43 

9105 

Saturn 

E. 

89  57  23 

9137 

88    7  20 

9196 

86  17    0 

9114 

84  26  23 

9105 

16 

Antares 

W. 

107    7  45 

9109 

108  58  41 

9007 

110  49  44 

9003 

112  40  54 

9089 

a  Aquilie 

W. 

58  11    4 

9091 

59  49  30 

9994 

61  28  3;) 

9570 

63    8    9 

9548 

• 

a  Arietis 

E. 

41  12  44 

9931 

39  25    2 

9938 

37  37  31 

9949 

a5  50  16 

2964 

Aldebaran 

E. 

73  30  11 

9064 

71  38  17 

9059 

69  46  14 

9054 

67  54    4 

9050 

Saturn 

E. 

75    9  50 

9064 

73  17  56 

9059 

71  25  5.3 

9053 

69  33  41 

9048 

Mars 

E. 

109  32    3 

9958 

107  45    2 

9951 

105  57  51 

9945 

104  10  31 

9941 

17 

a  Aquilie 

W. 

71  32  40 

9473 

73  14  31 

QJA4 

74  56  35 

9457 

76  38  49 

9451 

Fomalhaut 

W. 

43  37  44 

3078 

45    6  20 

3011 

46  36  19 

9959 

48    7  32 

9901 

Aldebaran 

E. 

58  31  49 

9038 

56  39  14 

9037 

54  46  38 

9038 

52  54    3 

9039 

Saturn 

E. 

60  11  16 

9035 

58  18  37 

9135 

56  25  58 

9035 

54  33  19 

9037 

Mars 

E. 

95  12  21 

9996 

93  24  33 

9996 

91  36  44 

9996 

89  48  55 

999/ 

Pollux 

E. 

101  14  22 

9198 

99  24    5 

9196 

97  33  45 

9195 

95  43  24 

9196 

JUFITER 

E. 

108  29  32 

9109 

106  38  36 

9101 

104  47  38 

9101 

102  56  40 

9101 

18 

a  Aquilee 

W. 

85  11  15 

9446 

86  53  44 

9450 

88  36    8 

9455 

90  18  25 

9460 

Fomalhaut 

W. 

55  57  43 

9793 

57  33  52 

9701 

59  10  31 

9681 

60  47  36 

9665 

a  Pegasi 

W. 

37  27  45 

9594 

39    8  25 

9499 

40  49  50 

9465 

42  31  52 

9444 

Aldebaran 

E. 

43  31  59 

9057 

41  39  53 

9069 

39  47  55 

9068 

37  56    7 

9075 

Saturn 

E. 

45  10  49 

9051 

43  18  35 

9057 

41  26  29 

9069 

m  34  31 

9068 

Mars 

E. 

80  50  36 

9943 

79    3  13 

9948 

77  15  57 

9954 

75  28  50 

9969 

Pollux 

E. 

86  32  17 

9141 

84  42  20 

9146 

82  52  31 

9153 

81     2  52 

9159 

Jupiter 

E. 

.93  42  27 

91 16 

91  51  52 

9190 

90    1  24 

9196 

88  11    4 

9139 

19 

Fomalhaut 

W. 

68  57  18 

9621 

70  35  44 

9619 

72  14  13 

9619 

73  52  42 

9691 

a  Pegasi 

W. 

51     8    3 

9385 

52  51  59 

9380 

54  36    2 

9378 

56  20    8 

9377 

Aldebaran 

E. 

28  40    9 

9191 

26  49  42 

9133 

24  59  33 

9146 

23    9  44 

9160 

Saturn 

E. 

30  17  26 

9109 

28  26  40 

9118 

26  36    9 

9198 

24  45  53 

9139 

Mars 

E. 

66  36    6 

^304 

64  50  13 

9315 

63    4  35 

9396 

61   19  13 

9337 

Pollux 

E. 

71  57  39 

9307 

70    9  22 

9918 

68  21  22 

9931 

66  33  41 

9244 

Jupiter 

E. 

79    2    4 

9179 

77  12  54 

9181 

75  23  58 

9193 

73  35  18 

9909 

Regulus 

E. 

108  21  20 

9199 

106  30  55 

9131 

104  40  43 

9I4I 

102  50  46 

9151 

20 

Fomalhaut 

W. 

82    4    6 

9646 

&3  41  58 

9656 

85  19  37 

9666 

86  57    2 

9677 

a  Pegasi 

W. 

65    0    9 

9395 

66  43  51 

9409 

68  27  23 

9410 

70  10  44 

9418 

Mars 

E. 

52  36  48 

9403 

50  53  17 

9417 

49  10    7 

9439 

47  27  18 

9448 

Pollux 

E. 

57  40  30 

9399 

55  55    3 

9341 

54  10    3 

93S0 

52  25  30 

9380 

11 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

0 

P.L. 

P.L. 

P.L. 

P.L. 

20 

Name  and  Direotloii 

Noon. 

of 

lUh. 

of 

Vlh. 

of 

DD>. 

of 

of  Object. 

Diff. 

i>ifr. 

Diff. 

• 

Diff. 

Jupiter 

E. 

O         /       // 

71  46  54 

9913 

o          /        // 

69  58  46 

9995 

68  id  56 

9937 

O           I        II 

66  23  23 

9949 

Regit]  us 

E. 

101     1    4 

8161 

99  11  38 

9179 

97  22  28 

9183 

95  33  35 

9194 

Sum 

E. 

129  57    5 

9463 

126  14  46 

9465 

126  32  43 

9477 

124  50  57 

9488 

21 

Fomalhaut 

W. 

88  34  12 

9690 

90  11    5 

9703 

91  47  41 

9717 

93  23  58 

9733 

a  Pepisi 
a  Arietis 

W. 

71  53  53 

9497 

73  36  49 

9437 

75  19  31 

9448 

77    1  58 

9458 

k 

W. 

28  24  56 

9545 

30    5    6 

9598 

31  45  40 

9516 

33  26  31 

9507 

Mars 

E. 

45  44  51 

9464 

44    2  47 

9480 

42  21    6 

9498 

40  39  50 

9515 

Pollux 

E. 

50  41  26 

9401 

48  57  53 

9493 

47  14  51 

9446 

45  32  22 

9479 

Jupiter 

E. 

57  30  26 

S317 

55  44  51 

9339 

53  59  38 

9346 

52  14  46 

9309 

Regulus 

E. 

86  33  39 

9957 

84  46  37 

9970 

82  59  54 

9984 

81  13  31 

9906 

Sum 

E. 

116  26  27 

9553 

114  46  28 

onoQ 

xooo 

113    6  49 

9569 

HI  27  30 

9506 

22 

aPe^^i 
a  Arietis 

W. 

85  30    8 

9590 

87  10  53 

9535 

88  51  18 

9548 

90  31  24 

9563 

W. 

41  52  28 

9504 

43  33  36 

9508 

45  14  38 

9514 

46  55  32 

9690 

Mars 

E. 

32  19  58 

9616 

30  41  25 

9630 

29    3  23 

9663 

27  25  54 

9690 

Pollux 

E. 

37    9  33 

9635 

85  31  12 

9664 

33  53  44 

9706 

32  17  12 

9753 

Jupiter 

E. 

43  36    4 

9449 

41  53  30 

9460 

40  11  20 

9477 

38  29  35 

9495 

Re;*ulus 

E. 

72  26  46 

9370 

70  42  28 

9384 

68  58  30 

9398 

67  14  53 

9413 

Sun 

E. 

103  15  51 

9671 

101  36  32 

9686 

100    1  33 

9701 

96  24  54 

9716 

23 

aPegasi 

W. 

98  46  51 

9638 

100  24  54 

9654 

102    2  36 

9670 

103  39  56 

9686 

a  Arietis 

W. 

55  17  22 

9564 

56  57    6 

9574 

58  36  37 

9585 

60  15  53 

9505 

Aldebaran 

W. 

21  25  58 

9490 

23    7  25 

9501 

24  48  37 

9519 

26  29  :M 

9993 

Saturn 

W. 

19  38  17 

9470 

21  20  12 

9483 

23    1  49 

9406 

24  43    8 

^09; 

Jupiter 

E. 

30    7  26 

9596 

28  28  26 

9691 

26  49  59 

9646 

25  12    6 

9673 

Reguius 

E. 

58  42    4 

9468 

57    0  34 

9509 

55  19  24 

9517 

5:3  38  35 

9533 

Sun 

E. 

90  26  43 

9791 

88  52    4 

9807 

67  17  45 

9891 

85  43  45 

9637 

24 

a  Arietis 

W. 

68  28  30 

9651 

70    6  16 

9669 

71  43  47 

9673 

73  21     3 

9684 

Aldebaran 

W. 

34  50  16 

9589 

36  29  a5 

9595 

38    8  37 

9607 

39  47  23 

9619 

Saturn 

W. 

33    5  13 

9573 

34  44  45 

9585 

36  24    0 

9599 

36    2  57 

9610 

Regulus 

E. 

45  19  41 

9607 

43  40  56 

9699 

42    2  31 

9638 

40  24  27 

9654 

Sun 

E. 

77  58  30 

9909 

76  26  22 

9993 

74  54  32 

9936 

73  22  59 

9950 

25 

a  Arietis 

W. 

81  23  37 

9741 

82  59  23 

9751 

84  34  55 

9763 

86  10  12 

9773 

Aldebaran 

W. 

47  57  11 

9677 

49  34  22 

9688 

51  11  18 

9698 

52  48    0 

9710 

Saturn 

W. 

46  13  37 

9669 

47  50  58 

9681 

49  28    3 

9699 

51     4  53 

9703 

Regulus 

E. 

32  19  30 

9735 

30  43  37 

9753 

29    8    8 

9779 

27  33    3 

9799 

Sun 

E. 

65  49  27 

3016 

64  19  34 

3098 

62  49  56 

3040 

61  20  :» 

3050 

26 

a  Arietis 

W. 

94    3    7 

9896 

95  37    1 

9837 

97  10  41 

9847 

98  44    8 

9857 

Aldebaran 

W. 

60  47  56 

9761 

62  23  15 

9771 

63  58  21 

9781 

65  33  14 

9791 

Saturn 

W. 

59    5  31 

9755 

60  40  58 

9765 

62  16  12 

9775 

63  51  13 

9784 

Sun 

E. 

53  67  17 

3109 

52  29  19 

319^ 

51     1  35 

3139 

49  34    4 

3143 

27 

Aldebaran 

W. 

73  24  38 

9635 

74  58  20 

9843 

76  31  52 

9859 

78    5  13 

9859 

Saturn 

W. 

7i  43  18 

9899 

73  17    8 

9837 

74  50  48 

9845 

76  24  17 

9853 

Sun 

E. 

42  19  37 

3193 

40  53  19 

3903 

39  27  13 

3919 

38    1  18 

3991 

28 

Aldebaran 

W. 

85  49  26 

9898 

87  21  47 

9906 

88  53  59 

9919 

90  26    2 

9919 

Saturn 

W. 

84    9  12 

9891 

85  41  42 

9698 

87  14    3 

9906 

88  46  15 

9919 

Sun 

E. 

30  54  28 

3967 

29  29  38 

3976 

28    4  59 

3985 

26  40  30 

3994 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

P.L. 

P.L. 

P.L. 

P.L. 

8       Day  of 
Mont 

Name  and  Direction 
of  Ol]ti«ot- 

Midnight. 

of 
Diff. 

XVH. 

of 
Diflf. 

XVIIIh 

of 
Diflf. 

XXlk. 

of 
Diif 

JUFITER 

E. 

o      «      // 

64  %    9 

S903 

O         1        II 

62  49  14 

9975 

0           /        II 

61     2  38 

9980 

O           1         ff 

59  16  22 

9309 

Regulus 

E. 

93  44  59 

9906 

91  56  41 

9910 

90    8  42 

9931 

88  21     1 

9944 

Suit 

E. 

123    9  27 

9501 

121  28  15 

9513 

119  47  20 

9597 

118    6  44 

9540 

31 

Fomalhaut 

W. 

94  59  54 

9749 

96  35  29 

9766 

98  10  41 

9785 

99  45  29 

9m3 

a  Pe^si 

W. 

78  44  10 

9470 

80  2(>    5 

9489 

82    7  44 

9494 

83  49    5 

9507 

OE  Arietis 

W. 

a5    7  34 

9509 

36  48  45 

9499 

38  30    0 

9400 

40  11  15 

9500 

Mars 

E. 

38  58  58 

9534 

37  18  32 

9553 

a5  38  33 

9573 

33  59    1 

9504 

Pollux 

E. 

43  ^0  29 

9498 

42    9  13 

9597 

40  28  37 

9557 

38  48  43 

9569 

Jupiter 

E. 

50  30  16 

9377 

48  46    9 

9393 

47    2  24 

9409 

45  19    2 

9496 

Regulus 

E. 

79  27  29 

9319 

77  41  47 

9396 

75  56  26 

9341 

74  11  26 

9355 

Sun 

E. 

109  48  30 

9611 

108    9  50 

9696 

106  31  30 

9641 

104  53  30 

9656 

522 

aPegasi 

W. 

92  11  10 

9577 

93  50  36 

9S9C 

95  29  42 

9607 

97    8  27 

9693 

a  Arietis 

W. 

48  36  17 

9598 

50  16  51 

9f^ 

51  57  14 

9545 

53  37  24 

9554 

Mars 

E. 

25  49    1 

9719 

24  12  47 

9751 

22  37  15 

9788 

21    2  31 

9830 

Pollux 

E. 

30  41  43 

9806 

29    7  23 

9866 

27  34  21 

9935 

26    2  46 

3014 

Jupiter 

E. 

36  48  15 

9514 

35    7  22 

•    9533 

33  26  55 

9553 

31  46  56 

9574 

Regulus 

E. 

65  31  37 

9498 

63  48  42 

9449 

62    6    8 

9457 

60  23  55 

9473 

Suif 

E. 

96  48  36 

9731 

95  12  38 

9747 

93  37    0 

9769 

92    1  42 

9776 

23 

aPegasi 

W. 

105  16  54 

9703 

106  53  30 

9790 

108  29  43 

9737 

110    5  34 

9755 

a  Arietis 

W. 

61  54  54 

9607 

63  33  40 

9617 

65  12  12 

9698 

66  50  29 

9640 

Aldebaran 

W. 

28  10  15 

9535 

29  50  40 

9546 

31  30  49 

9558 

33  10  41 

9571 

Saturn 

W. 

26  24    9 

9SQ9 

28    4  52 

9535 

29  45  17 

9548 

31  25  24 

9561 

Jupiter 

E. 

23  34  50 

9704 

21  58  15 

9738 

20  22  25 

9778 

18  47  28 

9894 

Regulus 

E. 

51  58    7 

9548 

50  18    0 

9569 

48  38  13 

9577 

46  58  47 

9509 

Sun 

E. 

84  10    5 

9859 

82  36  44 

9866 

81    3  41 

9880 

79  30  56 

9804 

24 

a  Arietis 

W. 

74  58    4 

9695 

76  34  50 

9707 

78  11  20 

9718 

79  47  36 

9798 

Aldebaran 

W. 

41  25  52 

9631 

43    4    5 

9649 

44  42    3 

9654 

46  19  45 

9666 

Saturn 

W. 

39  41  38 

9093 

41  20    2 

9636 

42  58  10 

9647 

44  36    1 

9668 

Regulus 

E. 

38  46  45 

9660 

37    9  24 

9685 

35  32  24 

9701 

33  55  46 

9718 

Sun 

E. 

71  51  43 

9963 

70  20  44 

9977 

68  50    2 

9988 

67  19  36 

3003 

25 

a  Arietis 

W. 

87  45  15 

9784 

89  20    4 

9796 

90  54  39 

9805 

92  29    0 

9816 

Aldebaran 

W. 

54  24  27 

9790 

56    0  40 

9731 

57  36  39 

9741 

59  12  24 

9751 

Saturn 

W. 

52  41  29 

9713 

54  17  51 

9795 

55  53  58 

9735 

57  29  51 

9745 

Regulus 

E. 

25  58  25 

9614 

24  24  15 

9838 

22  50  36 

9865 

21  17  32 

9806 

Sun 

E. 

59  51  25 

3064 

58  22  32 

3076 

56  53  53 

3087 

55  25  28 

3088 

26 

a  Arietis 

W. 

100  17  22 

9867 

101  50  23 

9877 

103  23  11 

9887 

104  55  46 

9888 

Aldebaran 

W. 

67    7  54 

9800 

68  42  22 

9808 

70  16  39 

9818 

71  50  44 

9896 

Saturn 

W. 

65  26    2 

9793' 

67    0  39 

9809 

68  35    4 

9811 

70    9  17 

9891 

Sun 

E. 

48    6  46 

3159 

46  39  40 

3163 

45  12  47 

3173 

43  46    6 

3183 

27 

Aldebaran 

W. 

79  38  24 

9867 

81  11  25 

9876 

82  44  15 

9883 

84  16  .55 

9880 

Saturn 

W. 

77  57  3fJ 

9861 

79  30  45 

9869 

81    3  44 

9876 

8^36  33 

9884 

Sun 

E. 

36  35  34 

3931 

35  10    2 

3940 

33  44  40 

3949 

32  19  29 

3958 

28 

Aldebaran 

W. 

91  57  57 

9996 

93  29  43 

9833 

95    1  20 

9039 

96  32  49 

9845 

Saturn 

W. 

90  18  19 

9910 

91  50  14 

9996 

93  22    0 

9039 

94  53  38 

9938 

Sun 

E. 

25  16  11 

3303 

23  52    3 

3319 

22  28    6 

3393 

21    4  21 

3339 
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I. 


AT  GREENWICH  APPARENT  NOON. 


.Men. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 
Wed. 

Thur. 


• 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN^S 


Appsrant 
Right  Aaoenaion. 


h      m      8 

12  29  12.47 

12  32  50.02 

12  36  27.88 

12  40  6.06 

12  43  44.58 

12  47  23.45 

12  51  2.70 

12  54  42.34 

12  58  22.40 

13  2  2.88 
13  5  43.81 
13  9  25.20 

13  13  7.08 

13  16  49.48 
13  20  32.43 

13  24  15.92 

13  27  59.98 

13  31  44.64 

13  35  29.93 

13  39  15.86 

13  43  2.45 

13  46  49.71 
13  50  37.67 

13  54  26.34 

13  58  15.73 

14  2  5.85 
14     5  56.73 

14     9  48.37 

14  13  40.78 

14  17  33.97 

14  21  27.93 

14  25  22.69 


DiA:  for 
IHour. 


a 

9.058 
9.071 
9.064 

9.098 
9.U3 
9.129 

9.144 
9.161 
9.178 

9.196 
9.215 
9.235 

9.255 
9.277 
9.300 

9.324 
9.348 
9.374 

9.400 
9.427 
9.455 

9.484 
9.514 
9.544 

9.574 
9.605 
9.635 

9.667 
9.700 
9.733 
9.765 


Apparent 
Deolination. 


s. 


I' 


3    9  22.3 
3  32  40.0 

3  55  55.3 

4  19    7.9 

4  42  17.3 

5  5  23.2 

5  28  25.1 

5  51  23.0 

6  14  16.1 

6  37    4.2 

6  59  47.0 

7  22  24.0 

7  44  54.9 

8  7  19.5 
8  29  37.2 

8  51  47.7 

9  13  50.6 
9  35  45.6 

9  57  32.2 
10  19  10.2 

10  40  39.1 

11  1  58.6 
11  23    8.3 

11  44     7.7 

12  4  56.5 
12  25  34.3 

12  46     0.7 

13  6  1.5.2 
13  26  17.5 

13  46     7.1 

14  5  43.5 


9.798  S.  14  25     6.3 


DifP  for 
1  Hoar. 


-58.281 
58.19 
58.09 

-57.96 
57.82 
57.66 

-  57.49 
57.30 
57.10 

-56.89 
5().6G 
56.42 

-56.15 
55.87 
55.58 

-  55.27 
54.94 
54.61 

-54.26 
53.69 
53.51 

-53.11 
52.69 
52.26 

-51.80 
51.33 
50.85 

-  50.34 
49.83 
49.29 
48.73 

-48.16 


Semi- 
diameter. 


6 
6 


6 
6 
6 

6 
6 
6 

6 
6 


6 

6 


6 
6 


6 
6 
6 
6 


// 


1.38 
1.6& 
1.93 

2.22 
2.50 

2.78 

3.06 
3.35 
3.63 

3.91 
4.19 
4.47 


4.75 
5.03 
16     5.30 


6  5.57 

6  5.84 

6  6.11 

6  6.38 

6  6.65 

6  6.91 

6  7.17 

6  7.43 

6  7.69 


7.95 
8.21 
16    8.46 


8.72 
8.98 
9.24 
9.49 


16    9.74 


Sidereal 
Time  of 
.Semi- 
diameter 
Paaeing 
Meridian. 


64.35 
64.39 
64.44 

64.49 
64.55 
64.61 

64.67 
64.73 
64.79 

64.86 
64.93 
65.00 

65.07 
65.15 
65.23 

65.31 
65.40 
65.49 

65.58 
65.67 
65.77 

65.87 
65.97 
66.07 

66.17 
66.27 
66.38 

66.49 
66.60 
66.71 
66.82 

66.93 


Eqaation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 


m       a 

0  16.18 
0  35.12 

0  53.76 

1  12.09 
1  30.07 

1  47.70 

2  4.95 
2  21.82 
2  38.28 

2  54.30 

3  9.88 
3  24.99 

3  39.62 

3  53.74 

4  7.31 

4  20.33 
4  32.79 
4  44.65 

4  55.89 

5  6.48 
5  16.42 

5  25.70 
5  34.27 
5  42.13 

5  49.27 

5  55.67 

6  1.33 

6  6.23 
6  10.36 
6  13.72 
6  16.30 

6  18.09 


Diftlbr 
IHoor. 


a 
0.797 

0.784 

0.771 

0.757 
0.742 
0.726 

0.711 
0.694 
0.677 

0.659 
0.640 
0.620 

0.600 
0.578 
0.555 

0.531 
0.507 
0.481 

0.455 
0.428 
0.400 

0.371 
0.342 
0.312 

0.282 
0.251 
0.221 

0.189 
0.156 
0.123 
0.091 

0.058 


NoTB.— The  mean  time  of  aemidiuneter  paasing  may  be  fonnd  by  anbtracting  0M8  fh>m  the  a 


dereal  time. 


The  aign  —  pi-efixed  to  the  hourly  change  of  declination  indioatea  that  soath  decUnationa  are  increaring. 
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AT  GREENWICH  MEAN  NOON, 

THE 

SUN'S 

* 

1 

5 

* 

Sidereal 

1 
1 

« 
e 

1 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Dim  for 
1  Hoar. 

Time, 

or 

Right  Afloenslon 

of 

Mean  San. 

Apporent 
Bight  A-soeneion. 

Diff.  for 
1  Honr. 

Apparent 
Declination. 

DUr.  for 
iHoor. 

Mon. 

1 

h      m       • 

12  29  14.02 

9.060 

S.    3    9  32.1 

-58.30 

10  16*31 

a 
0.797 

h     m       a 

12  39  30.33 

Tues. 

2 

12  32  51.62 

9.073 

3  32  50.2 

58.20 

10  35.26 

0.784 

12  43  26.88 

Wed. 

3 

12  36  29.53 

9.086 

3  56     5.8 

58.10 

10  53.90 

0.771 

12  47  23.43 

Thur. 

4 

12  40    7.76 

9.100 

4  19  18.7 

-  57.97 

11  12.23 

0.757 

12  51  19.99 

Frid. 

5 

12  43  46.33 

9.115 

4  42  28  4 

57.83 

11  30.21 

0.748 

12  55  16.54 

Sat 

6 

12  47  25.25 

9.131 

5    5  34.6 

57.68 

11  47.84 

0.726 

12  59  13.09 

Sun. 

7 

12  51     4.55 

9.146 

5  28  36.8 

-57.50 

12     5.09 

0.711 

13    3    9.64 

Mod. 

8 

12  54  44.23 

9.163 

5  51  34.9 

57.31 

12  21.96 

0.694 

13    7    6.19 

Tues. 

9 

12  58  24.33 

9.180 

6  14  28.2 

67.18 

12  38.42 

0.677 

13  11     2.75 

Wed. 

10 

13    2    4.86 

9.196 

6  37  16.5 

-56.90 

12  54.44 

0  669 

13  14  59.30 

Thur. 

11 

13     5  45.83 

9.217 

6  59  59.5 

56.67 

13  10.02 

0.640 

13  18  55.85 

Frid. 

12 

13     9  27.27 

9.837 

7  22  36.7 

66.43 

13  25.13 

0.680 

13  22  52.40 

Sat 

13 

13  13    9.19 

9.257 

7  45    7.7 

-56.16 

13  39.76 

0.600 

13  26  48.95 

Sun. 

14 

13  16  51.63 

9.279 

8    7  32.4 

55.88 

13  53.88 

0.578 

13  30  45.51 , 

Mon. 

15 

13  20  34.62 

9.302 

8  29  50.2 

55.59 

14    7.44 

0.555 

13  34  42.06 

Tues. 

16 

13  24  18.15 

9.326 

8  52    0.8 

-65.88 

14  20.46 

0.531 

13  38  38.61 

Wed. 

17 

13  28    2.25 

9.350 

9  14     3.8 

54.95 

14  32.91 

0.507 

13  42  35.16 

Thur. 

18 

13  31  46.95 

9.376 

9  35  58.9 

54.61 

14  44  76 

0.481 

13  46  31.71 

Frid. 

19 

13  35  32.27 

9.402 

9  57  45.6 

-54.87 

14  56.00 

0.455 

13  50  28.27 

Sat. 

20 

13  39  18.23 

9.429 

10  19  23.7 

53.89 

15     6.59 

0.488 

13  54  24.82 

Sun. 

21 

13  43    4.85 

9.457 

10  40  52.7 

53.51 

15  16.52 

0.400 

13  58  21.37 

Mon. 

22 

13  46  52.14 

9.486 

11     2  12.3 

-53.11 

15  25.79 

0.371 

14    2  17.93 

Tues. 

23 

13  50  40.13 

9.515 

11  23  22.0 

58.69 

15  34.35 

0.348 

14     6  14.48 

Wed. 

24 

13  54  28.83 

9.545 

11  44  21.4 

58.86 

15  42.21 

0.318 

14  10  11.04 

Thur. 

25 

13  58  18.25 

9.575 

12    5  10.2 

-51.80 

15  49.34 

0.388 

14  14    7.59 

Frid. 

26 

14    2     8.41 

9.606 

12  25  48.0 

51.33 

15  55.73 

0.851 

14  18     4.14 

Sat 

27 

14     5  59.31 

9.636 

12  46  14.3 

50.85 

16     1.38 

0.881 

14  22    0.69 

Sun. 

28 

14     9  50.97 

9.668 

13    6  28.7 

-  50.34 

16     6.28 

0.189 

14  25  57.25 

Mon. 

29 

14  13  43.40 

9.701 

13  26  30.9 

49.83 

16  10.40 

0.156 

14  29  53.80 

Tues. 

30 

14  17  36.61 

9.734 

13  46  20.4 

49.89 

16  13.75 

0.183 

14  33  50.36 

Wed. 

31 

14  21  30.59 

9.766 

14    5  56.7 

48.73 

16  16.32 

0.091 

14  37  46.91 

Thur. 

32 

14  25  25.36 

9.799 

S.  14  25  19.4 

-48.16 

16  18.10 

0.058 

14  41  43.46 

ISOTB.— 

-The 
The 

atei 

Bemidiameter  for  mc 
itgn  ~  prefixed  to  tl 

QoreMlng. 

iMinooiin 
M  boarly 

9 

lay  be  aaaumed  the  aame  aa  tha 
ohange  of  declination  Indicate! 

it  for  apparent  n< 
\  that  south  decL 

Mm. 
mat  ions 

Diff.  for  1  Hoar, 
+  9«.8565. 
(Table  ITT.) 
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m. 


AT  GREENWICH  MEAN  NOON. 


1 

• 

1 

• 

« 

O 

1 

1 

274 

2 

275 

3 

276 

4 

277 

5 

278 

6 

279 

7 

280 

8 

281 

9 

282 

10 

283 

11 

284 

12 

285 

13 

286 

14 

287 

15 

288 

16 

289 

17 

290 

18 

291 

19 

292 

20 

293 

21 

294 

22 

295 

23 

296 

24 

297 

25 

298 

26 

299 

27 

300 

28 

301 

29 

302 

30 

303 

31 

304 

32 

305 

THE  SUN'S 


TBUB  LOMOITtTDB. 


// 


187  57  51.0 

188  56  56.7 

189  56    4.3 

190  55  13.9 

191  54  25.4 

192  53  38.8 

193  52  54.0 

194  52  11.1 

195  51  29.9 

196  50  50.4 

197  50  12.5 

198  49  36.5 

199  49    2.4 

200  48  30.2 

201  47  59.8 

202  47  31.4 

203  47     5.1 

204  46  40.9 

205  46  18.8 

206  45  58.8 

207  45  41.1 

208  45  25.6 

209  45  12.4 

210  45     1.4 

211  44  52.7 

212  44  46.2 

213  44  41.9 

214  44  39.8 

215  44  39.7 

216  44  41.5 

217  44  45.3 


// 


57  3.8 
56  9.4 
55  17.0 

54  26.5 
53  37.9 
52  51.2 

52  6.4 
51  23.4 
50  42.2 

50  2.6 
49  24.6 

48  48.5 

48  14.3 
47  42.0 
47  11.5 

46  43.0 
46  16.6 
45  52.3 

45  30.1 
45  10.0 
44  52.2 

44  36.6 
44  23.3 
44  12.2 

44  3.4 
43  56.8 
43  52.4 

43  50.2 
43  50.0 
43  51.7 
43  55.4 


218  44  51.1     44     1.1 


VMS.  for 
IHoar. 


47.69 

47.78 
47.66 

47.94 
48.02 
48.10 

48.17 
48.25 
48.33 

48.39 
48.46 

48.54 

48.62 
48.70 

48.78 

48.86 
48.94 
49.02 

49.12 
49.21 
49.31 

49.40 
49.50 
49.59 

49.69 
49.78 
49.87 

49.96 
50.04 
50.12 
50.19 


150.27 


LiiTITUDE. 


-0.54 
0.41 
0.28 

-0.15 
-0.03 
+  0.09 

+  0.19 
0.25 
0.27 

+  0.27 
0.24 
0.19 

+  0.12 
+  0.01 
—  0.12 

-0.26 
0.39 
0.53 

-0.64 
0.74 
0.81 

-0.86 
0.87 
0.86 

-0.83 
0.76 
0.67 

-0.55 
0.42 
0.28 
0.15 

-0.02 


Losarithm 

of  the 

Badins  Yeotor 

of  the 

Barth. 


0.0002820 
0.0001568 
0.0000308 

9.9999042 
9.9997771 
9.9996497 

9.9995220 
9.9993942 
9.9992665 

9.9991390 
9.9990119 
9.9988853 

9.9987593 
9.9986341 
9.9985098 

9.9983865 
9.9982642 
9.9981429 

9.9980226 
9.9979034 
9.9977851 

9.9976678 
9  9975511 
9.9974351 

9.9973197 
9.9972047 
9.9970902 

9.9969761 
9.9968623 
9.9967488 
9.9966357 

9.9965230 


Diif.  for 
1  Hoor. 


-52.0 
52.3 
52.6 

-52.8 
53.0 
53.1 

-63.2 
53.2 
53.2 

-53.1 
52.9 
52.6 

-52.3 
52.0 
51.6 

-51.2 

50.8 
50.4 

-49.9 
49.5 
49.1 

-48.8 
48.5 
48.2 

-48.0 
47.8 
47.6 

-47.5 
47.4 
47.3 
47.1 

-46.9 


Non^— The  nnmbeTs  in  oolomn  A  oonespoiid  to  the  tme  equinox  of  the  date,  in  oolonm  A'  to 
the  mean  equinox  of  January  (H.O. 


of 
Sidereal  Noon. 


o      m       s 

11  18  38.18 
11  14  42.29 
11  10  46.38 

11  6  50.47 
11  2  54.56 
10  58  58.66 

10  55  2.75 
10  51  6.84 
10  47  10.93 

10  43  15.03 
10  39  19.12 
10  35  23.21 

10  31  27.31 
10  27  31.41 
10  23  85.50 

10  19  39.59 
10  15  43.68 
10  11  47.78 

10  7  61.87 
10  3  55.96 
10  0  0.05 

9  56  4.15 
9  52  8.24 
9  48  12.33 

9  44  16.43 
9  40  20.53 
9  36  24.62 

9  32  28.71 

9  28  32.80 

9  24  36.89 

9  20  40.98 

9  16  45.07 


Dift  for  1  Hour, 
—  9«.B296. 
(Table  IL) 
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GREEIJWICH  MEAN  TIME, 

i 

f 

THE 

MOON'S 

1 

1 

SBMTDIAICBTSR. 

HOBIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

« 

Noon. 

ICidnlght. 

Noon. 

Diff.  for 
IHoor. 

• 

Midnight. 

Diff.  for 
1  Honr. 

Meridian  of 
Greenwich. 

Difll  for 
IHonr. 

1 
Noon. 

1 

2 
3 

14  48.1 
14  45.4 
14  44.2 

14  46!6 
14  44.6 
14  44.2 

54'  12.3 
54    2.6 
53  58.2 

-0.51 

0.30 

-0.07 

54    6.8 
53  59.7 
53  58.2 

II 
-0.41 

-0.18 

-*-0.07 

h      m 

6 

0  40.0 

1  23.9 

m 

1.81 
1.85 

d 

0.3 
1.3 
2.3 

4 
5 
6 

14  44.7 
14  47.1 
14  51.7 

14  45.6 
14  49.1 
14  54.9 

53  59.9 

54  8.8 
54  25.7 

-1-0.32 
0.53 
0.87 

54    3.4 
54  16.2 
54  37.3 

-*-0.37 
0.70 
1.06 

2    8.9 

2  55.2 

3  42.7 

1.90 
1.96 
2.01 

3.3 
4.3 
5.3 

7 
8 
9 

14  58.7 

15  8.1 
15  19.1 

15    3.1 
15  13.7 
15  26.6 

54  51.2 

55  25.8 

56  9.3 

•H.25 
1.62 
1.97 

55    7.4 

55  46.5 

56  33.9 

•1-1.44 
1.81 
3.12 

4  31.4 

5  21.0 

6  11.2 

2.05 
2.08 
2.10 

6.3 
7.3 
8.3 

10 
11 
12 

15  33.8 

15  49.2 

16  5.1 

15  41.4 

15  57.1 

16  12.8 

57    0.3 

57  56.8 

58  55.1 

•*-2.26 
2.42 
2.40 

57  28.1 

58  26.0 

59  23.5 

•»-2.36 
2.43 
2.31 

7     1.9 

7  53.0 

8  44.7 

2.12 
2.14 
2.17 

9.3 
10.3 
11.3 

13 
14 
15 

16  20.1 
16  32.9 
16  41.7 

16  26.9 
16  37.8 
16  44.3 

59  50.5 

60  37.2 

61  9.6 

•1-3.16 
1.67 
0.98 

60  15.3 

60  55.5 

61  19.1 

• 

-1-1.94 

1.35 

-1-0.58 

9  37.4 

10  31.6 

11  27.6 

2.22 
2.29 
2.38 

12.3 
13.3 
14.3 

16 
17 
18 

16  45.5 
16  43.8 
16  36.9 

16  45.3 
16  40.9 
16  31.8 

61  23.6 
61  17.3 
60  52.0 

•*-0.17 

-0.67 

1.39 

61  23.0 
61     6.8 
60  33.3 

-0.26 
1.05 
1.69 

12  25.6 

13  25.3 

14  25.9 

2.46 
2.52 
2.52 

15.3 
16.3 
17.3 

19 
20 
21 

16  25.9 
16  12.2 
15  57.3 

16  19.3 

16    4.8 
15  49.8 

60  11.5 
59  21.2 
58  26.4 

-1.92 
2.22 
2.29 

59  47.2 
58  54.0 
57  59.0 

-2.10 
2.28 
2.26 

15  25.9 

16  23.9 

17  19.0 

2.47 
2.36 
2.22 

18.3 
19.3 
20.3 

22 
23 
24 

15  42.5 

15  28.7 
15  16.6 

15  35.4 
15  22.4 
15  11.3 

• 

57  32.1 
56  41.6 
55  57.1 

-2.20 
1.98 
1.71 

57     6.2 
56  18.5 
55  37.5 

-2.10 
1.86 
1.56 

18  10.8 

18  59.4 

19  45.5 

2.09 
1.96 
1.87 

21.3 
22.3 
23.3 

25 
26 
27 

15    6.4 
14  58.3 
14  52.1 

15    2.1 
14  55.0 
14  49.7 

55  19.8 
54  49.9 
54  27.2 

-1.40 
1.09" 
0.81 

55    3.9 
54  37.7 
54  18.4 

-1.25 
0.95 
0.67 

20  29.7 

21  12.8 
21  55.4 

1.81 
1.78 
1.78 

24.3 
25.3 
26.3 

28 
29 
30 
31 

14  47.7 
14  45.0 
14  43.7 
14  43.9 

14  46.2 
14  44.2 
14  43.6 
14  44.5 

54  n.i 

54     1.0 
53  56.3 
53  56.9 

-0.55 

0.31 

-0.08 

-I-0.12 

54    5.3 
53  58.0 
53  56.0 
53  59.1 

-0.42 

-0.20 

-*-0.02 

0.23 

22  38.2 

23  21.8 

i 
0    6.5 

1.80 

1.84 

1.89 

27.3 

28.3 

29.3 

0.5 

32 

14  45.4 

14  46.7 

54    2.6 

-1-0.34 

54    7.4 

-1-0.46 

0  52.4 

1.94 

1.5 

• 

tt 
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V. 


GREENWICH  MEAN  TIME. 


._! 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


'.-- 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Right  Asoension. 


Difllfor 
IMimite. 


DeclinftUoQ. 


Difflibr, 
1  Minate. 


MONDAY  I. 


h  m 
12  36 
12  38 
12  40 
12  42 
12  44 
12  45 
12  47 
12  49 
12  51 
12  53 
12  55 
12  57 
12  59 


13 
13 
13 
13 
13 


1 
3 
5 

6 

8 


13  10 
13  12 


13 
13 


14 
16 


13  18 
13  20 


8 

8 

25.16 

1JH>17 

19.28 

1.9099 

13.43 

1.9098 

7.62 

J. 9034 

1.84 

1.9040 

56.10 

1.9046 

50.39 

1.9053 

44.73 

1.9060 

3f).ll 

1.9067 

33.S3 

1.9074 

28.00 

1.9089 

22.52 

1.9090 

17.08 

1.9098 

11.70 

1.9108 

6.37 

1.9117 

1.10 

1.9197 

55.89 

]J)J38 

50.73 

1.9145 

45.6.3 

1J)156 

40.60 

1.9167 

35.63 

1.9177 

30.72 

1.9188 

25.88 

1.9199 

21.11 

1.9910   1 

s. 


c 

6 


4.2 


S. 


2 

6  1 1  25.5 
6  20  45.1 
6  30  2.9 
6  39  19.0 
6  48  33.2 

6  57  45.6 

7  6  56.1 
7  16  4.6 
7  25  11.2 
7  34  15.8 
7  43  18.4 

7  52  18.9 

8  1  17.3 
8  10  13.5 
8  19  7.6 
8  27  59.5 
8  36  49.1 
8  45  36.5 

8  54  21.5 

9  3  4.2 
9  1 1  44.5 
9  20  22.4 
9  28  57.8 


TUESDAY  2. 


13  22 
13  24 
13  26 
13  28 
13  29 
13  31 
13  33 
13  35 
13  37 
13  39 
13  41 
13  43 
13  45 
13  47 
13  49 
13  51 
13  53 
13  55 
13  57 

13  59 

14  0 


14 
14 
14 
14 


2 
4 

6 

8 


16.40 

11.77 

7.21 

2.72 

58-31 

5,3.98 

49.73 

45.56 

41.47 

37.46 

33.54 

29.70 

25.95 

22.29 

18.72 

15.23 

11.84 

8.54 

5.34 

59.22 
56.31 
53.50 
50.70 
48.18 


1.9999 

S.    9 

1.9934 

9 

1.9946 

9 

1.9958 

10 

1.9971 

10 

1.9985 

10 

1.9998 

10 

1.9319 

10 

1.9325 

10 

1.9939 

10 

1.9353 

11 

1.9367 

11 

1.9389 

11 

1.9397 

11 

1.9419 

11 

1.9497 

11 

1.9449 

11 

1.9458 

11 

1.9474 

12 

1.9490 

12 

1.9507 

12 

1.9593 

12 

1.9540 

12 

1.9557 

12 

1.9573 

S.J2 

37  30.8 
46    1.2 

54  29.1 

2  54.4 
11  17.1 
19  37.1 
27  54.5 
36  9.1 
44  21.0 
52  30.1 

0  36.4 

8  39.8 

16  40.3 

24  37.9 

32  32.5 
40  24.2 
48  12.9 

55  58.5 

3  41.0 
11  20.4 
18  56.6 
26  29.7 

33  59.5 
4126.1 
48  49.4 


9.369 

9Jiil 

9.319 

9.989 

9.959 

9.929 

9.191 

9.158 

9.196 

9.093 

9.060 

9.026 

8.991 

6.955 

6.919 

8.683 

8.846 

8.808 

&<70 

8.731 

8.099 

8.659 

8.611 

8.570 


8.598 
8.486 
8.443 
8.400 
8.356 
8.319 
8.267 
8.221 
8.175 
8.128 
8.081 
8.033 
7.964 
7.935 
7.886 
7.837 
7.786 
7.734 
7.689 
7.630 
7.577 
7.594 
7.470 
7.416 
7.361 


Hour. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Right  Aaoenalon. 


Difllfor 
1  Minute. 


DeelinatioB. 


I)lff.fnr 
i  Minute. 


WEDNESDAY  3. 


h  m 
14  8 
14  10 


14 
14 


12 
14 


14  16 
14  18 
14  20 
14  22 
14  24 
14  26 
14  28 
14  30 
14  32 
14  34 
14  36 
14  38 
14  40 
14  42 
14  44 
14  46 
14  48 
14  50 
14  52 
14  54 


8 

8 

1 

48.18 

1.9573   ;S.] 

45.67 

1.9590 

f 

43.26 

1.9607 

J 

40.96 

1.9695 

J 

38.76 

1.9643 

J 

36.67 

1M61 

34.69 

1.9679 

32.82 

1.9697 

J 

31.05 

1.9714 

J 

29.39 

1.9733 

1 

27.84 

1.9759 

J 

26.41 

1.9771 

25.09 

1.9789 

23.88 

1.9808 

22.78 

1.9897 

21.80 

1.9846 

20.93 

1.9865 

20.18 

1.9864 

19.54 

1.9903 

19.02 

1.9993 

18.62 

1.9943 

J 

18.34 

1.9969 

J 

18.17 

1.9989 

1 
Jl 

18.12 

8.0009  i 

S.1 

/; 


2  48  49.4 

2  56  9.4 

3  3  26.1 
3  10  39.4 
3  17  49.3 
3  24  55.7 
3  31  58.7 
3  38  58.2 
3  45  54.1 
3  52  46.5 
3  59  35.3 

6  20.5 

13  2.0 

19  39.8 

26  13.9 

32  44.3 

39  10i^ 

45  33.7 

51  52.7 

58  7.8 

5  4  19.0 

5  10  26.3 

5  16  29.6 

5  22  29.0  I 


THURSDAY  4. 


14  56 
14  58 


15 
15 
15 
15 
15 


0 
2 

4 
6 

8 


15  10 
15  12 
15  14 
15  16 
15  18 
15  20 
15  22 
15  24^ 
15  26 
15  28 
15  30 
15  32 
15  34 
15  36 
15  38 
15  40 
15  42 
15  44 


18.19 
18.38 
18.69 
19.13 
19.68 
20.35 
21.15 
22.07 
23.11 
24.27 
25.56 
26.97 
28.50 
30.15 
31.93 
a3.83 
35.85 
38.00 
40.27 
42.66 
45.18 
47.82 
50.58 
53.47 
56.48 


9.0092 

8.0049 

9.0069 

9.0089 

9.0109 

9.0199 

9.0143 

9.0163 

9.0183 

9.0904 

9.0295 

2.0945 

9.0965 

9.0986 

9.0307 

8.0397 

9U»47 

9.0368 

9.0386 

9.0409 

9.0430 

9.0450 

9.0471 

9.0499 

9.0519 


s. 


s. 


5  28  24.4  < 
5  34  15.7 
5  40    2.9 
5  45  46.1 
5  51  25.1 

5  57    0.0 

6  2  30.7 
6  7  57.2 
6  13  19.4 
6  18  37.4 
6  23  51.1 
6  29  0.5 
6  34  5.5 
6  39  6.2 
6  44  2.4 
6  48  54.2 
6  5:^41.5 

6  58  24.4 

7  3  2.8 
7  7  33.6 
7  12  ,5.9 
7  16  30.6 
7  20  50.7 
7  25  6.2 
7  29  17.0 


7J6] 
7J06 
7.950 
7.J93 
7.136 

7.031 
6J»2 
6.903 
6U$43 
6.783 
6.799 
«j661 
6.599 
6.537 
6.475 
6.411 
6.348 
6.284 
6.919 
6.154 
6.088 
64)93 
5.957 


S.8a9 

5.891 

6.753  ' 

5.665  ' 

.1.616  I 

5.547 

5.477 

5.406  j 

5.335  . 

5.964 

5.199  ! 

Sl.190 

50)47 

4.974 

4.900 

4.896 

4.759 

4.677 

4.609 

4.596 

4.450 

4.373 

4jax 

4.919 
4.141 
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GREENWICH  MEAN  TIME, 

THE  MOCK'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Kight  Aaoensioa. 

DiiKfor 
IMiQote. 

DecUnation. 

Biff,  for 
1  Minute. 

Hour. 

Bight  Aacension. 
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9.0673 

35.43 

9.0831 

40.29 

9.0788 

44.89 

9.0746 

49.24 

9.0705 

53.35 

90)664 

57.21 

9.0093 

0.83 

9.0583 

4.21 

9.0644 

N.13  37   0.0 

II 

7.616 

13  29  21.2 

7.678 

13  21  38.9 

7.735 

13  13  5:3.0 

7.794 

13   6    3.6 

7.859 

12  58  10.8 

7.908 

12  50  14.6 

7.964 

12  42  15.1 

&019 

12  34  12.3 

8.073 

12  26   6.3 

8.196 

12  17  57.1 

6.178 

12   9  44.9 

8J299 

12    129.6 

8.980 

11  53  11.3 

8.390 

11  44  50.0 

8.378 

1136  25.9 

8.496 

1 1  27  58.9 

8.473 

11  19  29.1 

8.519 

11  10  5(5.6 

8.564 

11    2  21.4 

8.600 

10534:3.5 

8.663 

10  45    3.0 

8.606 

10  36  20.0 

8.738 

N.10  27  34.5 

8.779 

WEDNESDAY  24 


9  19 
9  21 
9  23 
9  25 
9  27 
9  29 
9  31 

9  a3 

9  35 
9  37 
9  39 
9  41 
9  43 
9  45 
9  47 
9  49 
9  51 
9  53 
9  55 
9  57 
9  59 


10 
10 
10 
10 


1 
3 
5 

7 


7.36 

9.0605 

10.27 

9.0466 

12.95 

9.0498 

15.41 

9.0391 

17.64 

9.0353 

19.64 

9.0315 

21.42 

9.0978 

22.98 

9.0949 

24.33 

9.0907 

25.47 

9.0179 

26.40 

9.0137 

27.12 

9.0109 

27.63 

9.0068 

27.94 

9.0036 

28.06 

9aM)03 

27.98 

1.9971 

27.71 

1.9039 

27.25 

1.9908 

26.60 

1.9677 

25.77 

1.9847 

24.76 

1.0817 

23.57 

1.0787 

22.20 

1.9757 

20.65 

1.9798 

18.93 

1.9700 

N.IO 
10 
10 
9 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
6 
6 

N.  6 


18  46.5 
9  56.1 

1  3.4 

52  8.4 
43  11.1 
34  11.7 
25  10.1 
16  6.4 

7  0.6 
57  52.8 
48  43.0 
39  31.3 
30  17.8 
21  2.4 
11  45.2 

2  26.3 

53  5.7 
43  43.4 
34  19.5 
24  54.0 
15  27.0 

5  58.6 
56  28.7 
46  57.4 
37  24.8 


8.830 
8.859 
6.898 
8.936 
8.979 
9.008 
9.044 
9.079 
9.113 
9.147 
9.179 
9.910 
9;941 
9.979 
9.301 
9.399 
9.357 
9.385 
9.419 
9.437 
9.469 
9.486 
9.510 
9.539 
9.554 
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XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoor. 

Right  Aaeenaloii. 

Diff.for 
IMiuate. 

DeoliDikttoii. 

Biff,  for 
1  Minute. 

Hoar. 

Bight  Afloenaion. 

I>iff.for 
IMinato. 

Declination. 

Diff.lbr 
1  Minute. 

THl 

JR8DA 

Y  26. 

SATURDAY  27. 

0 

h    m     8 
10    7  18.93 

a 
1.9700 

N.  6  37'24'.8 

9.554 

0 

b     m     • 

11  39  33.42 

• 
1.6014 

8.  1  13  57.2 

1/ 
9.840   ; 

1 

10    9  17.05 

1.9873 

6  27  50.9 

9.576 

1 

11  41  26.89 

1.8909 

1  23  47.3 

9.830 

2 

10  11  15.01 

1.9646 

6  18  15.7 

9.507 

2 

11  43  20.33 

1.8904 

1  33  36.8 

9.891 

3 

10  13  12.80 

1.9619 

6    8  39.3 

9.617 

3 

11  45  13.74 

1.8900 

1  4.3  25.8 

9.811 

4 

10  15  10.44 

1.9593 

5  59    1.7 

9.636 

4 

11  47    7.13 

1.8897 

1  53  14.1 

9.799 

5 

10  17    7.92 

1.9567 

5  49  23.0 

g.HliS 

5 

11  49    0.50 

1.8893 

2   3    1.7 

9.788  ■ 

6 

10  19    5.25 

1.9548 

5  39  43.1 

9.673 

6 

11  50  53.85 

1.8890 

2  12  48.6 

9.776   I 

7 

10  21     2.43 

lJKil7 

5  30   2.2 

9US90 

7 

11  52  47.18 

1.8887 

2  22  34.8 

9.769 

8 

10  22  59.46 

1.9499 

5  20  20.3 

9.706 

8 

11  54  40.50 

1.8886 

2  32  20.1 

9.748   : 

9 

10  24  56.35 

1.9470 

5  10  37.5 

9.799 

9 

1 1  56  33.81 

1.8884 

2  42   4.6 

9.735   i 

10 

10  26  53.10 

1.9447 

5    0  53.7 

9.737 

10 

11  58  27.11 

1.8883 

2  51  48.3 

9.791    ' 

11 

10  28  49.71 

1JM93 

4  51    9.0 

9.759 

11 

12    0  20.40 

1.8889 

3    131.1 

9.705   > 

12 

10  30  46.18 

IJMOl 

4  41  23.4 

9.766 

12 

12    2  13.69 

1.8889 

3  11  12.9 

9.669 

13 

10  32  42.52 

1JO80 

4  31  :}7.o 

9.779 

13 

12    4    6.98 

1.8889 

3  20  53.8 

9.673 

14 

10  34  38.74 

IMSB 

4  21  49.9 

9.799 

14 

12    6    0.27 

1.6889 

3  30  33.7 

9j65« 

15 

10  36  34.83 

isaaa 

4  12   2.0 

9.804 

15 

12    7  53.56 

1.8883 

3  40  12.5 

9^638 

16 

10  38  30.79 

1.9317 

4    2  13.4 

9.815 

16 

12    9  46.86 

1.8883 

3  49  50.3 

9.690 

17 

10  40  26.63 

1.9997 

3  52  24.2 

9.895 

17 

12  11  40.16 

l.o884 

3  59  26.9 

9.601 

18 

10  42  22.:)6 

1J»78 

3  42  34.4 

9.835 

18 

12  13  a3.47 

1.6886 

4    9   2.4 

9.583 

19 

10  44  17.97 

1.9959 

3  32  44.0 

9.844 

19 

12  15  26.79 

LcxxJo 

4  18  3(J.7 

9.569 

20 

10  46  13.47 

limi 

3  22  53.1 

9.853 

20 

12  17  20.13 

1.8899 

4  28   9.8 

9JVI9   1 

21 

10  48    8.86 

1.9S93 

3  13    1.6 

9.861 

21 

12  19  13.49 

1.8805 

4  37  41.7 

9.591    1 

22 

10  50    4.14 

1J905 

3   3   9.7 

9.868 

22 

12  21    6.87 

1.8896 

4  47  12.3 

9.499 

23 

10  51  59.32 
FI 

1.9188 

tIDAY 

N.  2  53  17.4 
26. 

9.875 

23 

12  23    0.27 
SC 

1.8909 

NDAY 

S.  4  56  41.5 
28. 

9.476 

0 

10  53  54.40 

1.9179 

N.  2  43  24.7 

9.889 

0 

12  24  53.69 

1.8906 

S.  5   6   9.4 

9.453   ' 

1 

10  55  49.38 

1.9156 

2  3:^31.6 

9.887 

1 

12  26  47.14 

1.8911 

5  15  35.9 

9.430 

2 

10  57  44.27 

1.9140 

2  23  38.2 

9.899 

2 

12  28  40.62 

1.8915 

5  25    1.0 

9.406 

3 

10  59  39.06 

1.9195 

2  13  44.6 

9.895 

3 

12  30  34.12 

1.8990 

5  34  24.6 

9.381 

4 

11     1  33.77 

1.9111 

2   3  50.8 

9.898 

4 

12  32  27.66 

1.8996 

5  43  46.7 

9J66 

5 

11    3  28J)9 

1.9096 

1  53  56.8 

9.901 

5 

12  34  21.24 

1.8999 

5  53    7.3 

9J31 

6 

11     •  22.92 

1.9089 

1  44    2.6 

9.904 

6 

12  36  14.85 

1.8938 

6   2  26.4 

9.905 

7 

11    7  17.37 

1.9069 

134    8.3 

9.906 

7 

12  38    8.50 

1.8946 

6  11  4.3.9 

9.977 

8 

11     9  11.75 

1.9057 

1  24  13.9 

9.907 

8 

12  40    2.20 

1.8963 

6  20  59.7 

9.949   ; 

9 

11  11     6.05 

1.9044 

1  14  19.4 

9.908 

9 

12  41  55.94 

1.8960 

6  :)0  13.8 

9.991 

10 

11  13    0.28 

1.9039 

1    4  24.9 

9.907 

10 

12  43  49.72 

1.8968 

6  39  26.2 

9.199 

11 

11  14  54.44 

1.9091 

0  54  30.5 

9.906 

11 

12  45  43.55 

1.8976 

6  48  36.9 

0.163 

12 

11   16  48.53 

1.9010 

0  44  36.2 

9.904 

12 

12  47  37.43 

1.8984 

6  57  45.8 

9.133 

13 

11  18  42.56 

.     1.9000 

0  34  42.0 

9.903 

13 

12  49  31.^)6 

1.8983 

7    6  52.9 

9.103 

14 

11  20  36.53 

1.8990 

0  24  47.9 

0.901 

14 

12  51  25.35 

1.9009 

7  15  58.2 

9.079 

15 

11  22  30.44 

1.8980 

0  14  53.9 

9.897 

15 

12  53  19.39 

1.9019 

7  25    1.6 

9.041 

16 

11  24  24.29 

1.8971 

N.  0    5    0.2 

9.899 

16 

12  55  13.49 

1.9099 

7  34    3.1 

9.006   1 

17 

11  26  18.09 

1.8969 

S.  0    4  51^.2 

0.888 

17 

12  57    7.65 

1.9031 

7  43   2.6 

8.975 

18 

11  28  11.84 

1.8954 

0  14  46.4 

9.884 

18 

12  59     1.86 

1.9041 

7  52    0.1 

8.949 

19 

11  30    5.54 

1.8947 

0  24  39.3 

9.878 

19 

13    0  56.14 

1.9059 

8    0  55.6 

8.906   1 

20 

11  31  59.20 

1.8939 

0  34  31.8 

9.871 

20 

13    2  50.49 

IJMXQ 

8    9  49.1 

8.874 

21 

11  33  52.81 

1.8939 

0  44  2:3.8 

9.863 

21 

13    4  44.fK) 

1.9074 

8  18  40.5 

8.839   . 

22 

1 1  35  46.38 

1.8996 

0  54  15.4 

9.856 

22 

13    6  3J).38 

1.9086 

8  27  2i).8 

8.609 

23 

1 1  37  39.92 

1.8990 

1    4    6.5 

9.848 

23 

13    8  33.93 

1.9098 

8  36  16.9 

8.767 

24 

1 1  39  .33.42 

1.8914 

S.   113  57.2 

9.840 

24 

13  10  28.56 

1.9111 

S.  8  45    1.8 

8.730     1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EI(iHT  ASCENSION  AND  DECLINATION. 

Hour. 

Sight  Asoeasioo. 

Dfit  for 
IHinate. 

Difr.for 
IMinate 

Hoar. 

Right  Aaoenslon. 

Difr.for 
IMinote. 

DeclinatioD. 

Dim  for 
1  Minate. 

MC 

>NDATf 

29. 

» 

WEDNESDAY  31. 

0 

h    m      s 

13  10  28.56 

s 
1.9U1 

O        i        II 

S.  8  45    1.8 

11 
6.730 

0 

h     m      s 

14  44    2.72 

s 
10NM4 

S.  14  50  44.7 

u 
6.993 

1 

13  12  23.26 

1.9183 

8  53  44.5 

8.609 

1 

14  46    2.45 

10»65 

14  57   0.4 

6.998 

2 

13  14  18.03 

1.0135 

9    2  24.9 

8.654 

2 

14  48    2.30 

10»985 

15   3  12.1 

6.163 

3 

13  16  12.88 

1.0148 

9  11    3.0 

8.616 

3 

14  50    2.27 

9.0006 

15   9  19.9 

6.098 

4 

13  18    7.81 

1.9109 

9  19  38.8 

8.577 

4 

14  52    2.'I7 

9.0097 

15  15  23.8 

6.039 

5 

13  20    2.82 

1U)175 

9  28  12.2 

8.537 

5 

14  54    2.59 

90)047 

15  21  23.7 

60)65 

6 

13  21  57.91 

J.9188 

9  36  43.3 

8.497 

6 

14  56    2.94 

90N)68 

15  27  19.6 

5.898 

7 

13  23  53.08 

1.9909 

945  11.9 

8.456 

7 

14  58    3.41 

90)069 

15  33  11.5 

5.831 

8 

13  25  48.34 

1.9917 

9  53  38.0 

8.414 

8 

15    0    4.01 

90)110 

15  38  5J.3 

6.763 

9 

13  27  43.69 

ljn99 

10   2    1.6 

8.379 

9 

15    2    4.73 

9.0131 

15  44  43.0 

6.604 

10 

13  29  39.12 

1.9946 

10  10  22.7 

8^00 

10 

15    4    5..58 

9.0158 

15  50  22.6 

5.696 

11 

13  31  34.64 

1.9961 

10  18  41.2 

80180 

11 

15    6    &55 

9.0179 

15  55  58.1 

6.557 

12 

13  ;)3  30.26 

10)977 

10  26  57.1 

8.949 

12 

15    8    7.65 

90)193 

16    129.4 

6.487 

13 

13  35  25.97 

10099 

10  35  10.3 

8.108 

13 

15  10    8.87 

9.0914 

16   6  56.5 

5.416 

14 

13  37  21.77 

IMffJ 

10  43  20.9 

8.154 

14 

15  12  10.22 

9.0835 

16  12  19^ 

5.345 

15 

13  39  17.66 

10»93 

10  51  28.8 

8.108 

15 

15  14  11.69 

90)856 

\Q  17  37.9 

5.974 

16 

13  41  13.65 

ijxm 

10  59  33.9 

8.069 

16 

15  16  13.29 

9.0977 

16  22  52.2 

5.909 

17 

13  43    9.74 

1.9967 

11    7  36.2 

80)15 

17 

15  18  15.01 

9.0997 

16  28    2.1 

5.199 

18 

13  45    5.93 

1J»373 

1115  35.7 

70M8 

18 

15  20  16.85 

9.0317 

16  33    7.7 

5.056 

19 

13  47    2.22 

IJOOO 

11  23  32.4 

70»1 

19 

15  22  18.82 

9.0338 

16  38    8.9 

4.983 

20 

13  48  58.61 

1.9407 

113126.2 

7.873 

20 

15  24  20.91 

90)358 

16  43    5.7 

40)10 

21 

13  50  55.10 

1.9493 

1139  17.1 

7.894 

21 

15  26  23.12 

9.0378 

16  47  58.1 

4.837 

22 

13  52  51.69 

1.9441 

11  47    5.1 

7.774 

22 

15  28  25.45 

9.0398 

16  52  46.1 

4.769 

23 

13  54  48.39 

1.9450 

S.11  54  50.0 

7.793 

23 

15  30  27.90 

9.0419 

S.  16  57  29.5 

4.686 

TU 

ESDA1 

r  30. 

THURSDA 

Y,  NO 

VEMBER  ] 

[. 

0 
1 
2 

13  56  45.20 
i:i  58  42.12 

14  0  39.14 

1.9477 

S.12   2  31.9 
12  10  10.8 
1^  17  46.6 

7.673 

0 

15  32  30.48 

9.0440 

S.17  2   8.4  1 

4.610 

1.9485 
1.9513 

7.639 
7.570 

3 
4 

14    2  36.27 
14    4  33.51 

1.9531 
1.9549 

12  25  19.2 
12  32  48.7 

7.517 
7.465 

PHASES 

OF  TI 

IE  MOON. 

5 

6 

14    6  30.86 
14    8  28.33 

1.9568 
1.9587 

12  40  15.0 
12  47  38.1 

7.419 
7.358 

^           1 

7 

14  10  25.91 

10M06 

12  54  i)8.0 

7J04 

d       h 

m 

8 

14  12  23.60 

IMOb 

13   2  14.6 

7.948 

^ 
J 

E>  First  Quarte 

r     •    . 

.      8    22    . 

19.6 

9 
10 

14  14  21.41 
14  16  19.33 

1.9644 
1.9663 

13    9  27.8 
13  16  37.6 

7.199 
7.135 

c 

)  Full  Moon 

•    •    • 

.    15    18    i 

15.5 

11 

14  18  17.37 

1.9688 

13  23  44.0 

7.078 

c 

[  Last  Quartei 

r.    .    . 

.    22    11     ] 

18.6 

12 

14  20  15.52 

1.9709 

13  30  47.0 

7.091 

1 

1  New  Moon 

•    •    . 

.    30    11    56i^         1 

13 

14  22  13.79 

1.9799 

13  37  46.6 

6.964 

14 
15 

14  24  12.18 
14  26  10.69 

1.9749 
1.9769 

13  44  42.7 
13  51  :)5.2 

6.905 
6.846 

16 

14  28    9.32 

\sn\A 

13  58  24.2 

6.787 

d        h 

17 

14  30    8.07 

1.0809 

14    5   9.6 

6.797 

d 

'  Apoiree.    • 

•    •    • 

•    3    ao 

18 
19 

14  32    6.94 
14  34    5.93 

1.9899 
19849 

14  11  51.5 
14  18  29.7 

6.667 
6.606 

d 

r  Periiree .    • 

•    16      4.6 

20 

14  36    5.04 

1.9868 

14  25    4.2 

6.544 

d 

:  Apogee.    . 

•    •    • 

.    30      9.0 

21 

14  38    4.28 

1.9883 

14  31  35.0 

6.489 

• 

14  40    3.64 

1.9903 

Um    2.0 

6.419 

23 

14  42    3.12 

IMSQ 

14  44  25.2 

6.356 

24 

14  44    2.72 

1.9944 

S.  14  50  44.7 

6.993 
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LUNAR  DISTANCES. 

ti 

o  § 

Name  and  Direotion 

Noon. 

P.  L. 

of 

1l|b 

P.L. 

of 

Vlh. 

P.L. 
of 

1». 

P.L. 
of 

2 

01  UDJ^OC. 

Diff. 

% 

Diff. 

Difi. 

Difll 

Sun 

W. 

0          /         // 

13  41  20 

3497 

O          /         // 

15     1  59 

3480 

O          /         // 

16  22  45 

3476 

17  43  36 

3473 

Ad  tares 

E. 

45  37  14 

3137 

44    9  49 

3143 

42  42  32 

3151 

41  15  24 

3158 

a  Aquilao 

E. 

97    0  20 

3450 

95  39  10 

3459 

94  18    0 

3460 

92  56  51 

3461 

3 

Suw 

W. 

24  28  17 

3470 

25  49  15 

3469 

27  10  14 

3468 

28  31  14 

3468 

Antares 

E. 

34    2  13 

3906 

32  36  10 

3918 

31  10  22 

3931 

29  44  50 

3M7 

a  AquiliB 

E. 

86  11  35 

3479 

84  50  40 

3475 

83  29  48 

3479 

82    9    0 

3481 

4 

Suw 

W. 

35  16  22 

3463 

36  37  27 

3469 

37  58  33 

3460 

39  19  42 

3458 

ft  Aqiiiles 

E. 

75  26    3 

3504 

74    5  43 

3509 

72  45  29 

3515 

71  25  22 

3S8I 

Foinalliaut 

E. 

105  25  31 

3564 

104    6  17 

3556 

102  46  55 

3550 

101  27  26 

3544 

5 

Suw 

W. 

46    6    8 

3443 

47  27  36 

3439 

48  49    8 

3435 

50  10  45 

3430 

a  AquiliB 

E. 

64  46  37 

3560 

63  27  19 

3569 

62    8  11 

3580 

60  49  15 

3501 

Fomalhaut 

E. 

94  48  21 

3515 

93  28  14 

3511 

92    8    2 

3506 

90  47  45 

3S09 

6 

Sun 

W. 

57    0  20 

340J 

58  22  35 

3393 

59  44  59 

3386 

61    7  31 

3378 

aAqiiilee 

E. 

54  18    1 

3665 

5.3    0  37 

3685 

51  43  34 

3707 

50  26  54 

3730 

Fomalhaut 

E. 

84    5  10 

348JI 

82  44  26 

3479 

81  23  39 

3477 

80    2  49 

3473 

a  Pegasi 

E. 

100  14  23 

.    3199 

98  48  13 

3199 

97  21  54 

3183 

95  55  25 

3176 

7 

Suw 

W. 

68    2  38 

3333 

69  26  12 

3399 

70  49  58 

3319 

72  13  56 

3300 

a  Aquilffi 

E. 

44  10  46 

3895 

42  57  21 

3941 

41  44  43 

3999 

40  32  56 

4049 

Fomalhaut 

E. 

73  17  55 

3464 

71  56  51 

3463 

70  35  46 

3409 

69  14  40 

3463 

a  Pegnsi 

E. 

88  40  34 

3133 

87  13    4 

3194 

85  45  23 

3114 

84  17  31 

3106 

8 

Suw      * 

W. 

79  17  17 

3936 

80  42  43 

3993 

82    8  25 

3909 

83  34  24 

3194 

Antares 

W. 

27  32    8 

305Q 

29     1  16 

3033 

30  31     0 

9996 

32    1  18 

9970 

Fomalhaut 

E. 

62  29  3S 

3476 

61    8  42 

3481 

59  47  57 

3488 

58  27  19 

3497 

a  Pegasi 

E. 

76  55  15 

3056 

75  26  11 

3046 

73  56  55 

3035 

72  27  26 

9095 

9 

Suw 

W. 

90  48  52 

3114 

92  16  44 

3097 

93  44  57 

3080 

95  13  31 

3069 

Antares 

W. 

39  40  29 

3855 

41  13  46 

9834 

42  47  30 

9813 

44  21  41 

9799 

Fomalhaut 

E. 

51  47  11 

3568 

50  28    2 

3560 

49    9  17 

3616 

47  51     0 

3646 

(2  Peeasi 

E. 

64  56  49 

9973 

6:3  26    3 

9964 

61  55    5 

9955 

60  23  56 

9946 

a  Arietis 

E. 

108    4    0 

9839 

106  30  23 

9893 

104  56  24 

9804 

103  22    2 

9788 

JO 

Suw 

W. 

102  41  56 

9969 

104  12  47 

9950 

105  44    2 

9931 

107  15  42 

9910 

Antares 

W. 

52  19  26 

9688 

53  56  21 

9669 

55  33  43 

9649 

57  11  32 

9698 

Fomalhaut 

E. 

41  29  26 

3883 

40  15  49 

3953 

39    3  23 

4036 

37  52  19 

4131 

a  Pegasi 

E. 

52  45  32 

9909 

51   13  25 

9905 

49  41  12 

9901 

48    8  55 

9900 

a  Arietis 

E. 

95  24  31 

9699 

93  47  50 

9680 

92  10  44 

9669 

90  33  13 

9644 

11 

Suw 

W. 

115    0  27 

9810 

116  34  42 

9789 

118    9  24 

9769 

119  44  38 

3748 

Antares 

W. 

65  27  34 

9597 

67    8  10 

9507 

68  49  14 

9467 

70  30  46 

9467  • 

a  Arietis 

E. 

82  19  27 

9559 

80  39  26 

9534 

78  59    0 

9516 

77  18    9 

9497  1 

Aldeharan 

E. 

115  32  10 

9485 

1 13  50  3() 

9466 

112    8  35 

9447 

110  26    7 

9498 

12 

Antares 

W. 

79    5  27 

9369 

80  49  46 

9350 

82  34  33 

9331 

84  19  47 

3313 

a  Aquilfe 

W. 

35    7  37 

3773 

36  23    7 

3637 

37  41     1 

3516 

39    1    7 

3407 

a  Arietis 

E. 

68  47  38 

9411 

67    4  19 

9394 

65  20  36 

9378 

6.)  36  30 

8363 

Aldeharan 

E. 

101  46  59 

9333 

100    1  48 

9315 

98  16  10 

9996 

96  30    4 

9977 

Saturn 

E. 

103    7  45 

9319 

■ 

101  22  14 

9300 

99  36  15 

9989 

97  49  49 

9964 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTAKCES. 

U 

a 

Name  and  Diraotkni 
of  OlitJeot. 

MidnighL 

P.L. 

of 
Diff. 

P.L. 

of 

Dlit 

xvmi'. 

P.L. 

of 
Diir. 

P.L. 

of 

Dur. 

XXIb- 

Suit 
An  tares 
aAqoibe 

W. 

E. 
E. 

19    4  30 
39  48  25 
91  35  43 

9«71 
3167 
3«3 

0          1        II 

20  25  26 
38  21  36 
90  14  37 

3471 
8175 
3466 

O           1        II 

21  46  23 
36  54  57 
88  53  34 

3471 
3184 
3467 

0          /        /' 

23    7  20 
35  28  29 
87  32  33 

3471 
3194 
3470 

3 

Sun 

Antnres 

aAquiko 

W. 

E. 
E. 

29  52  14 

28  19  36 
80  48  15 

84S7 
3964 
3486 

31  13  15 
26  54  42 
79  27  35 

3467 
3984 
3480 

32  34  16 
25  30  12 

78    6  59 

3466 
3307 
3484 

33  55  18 
24    6    9 
76  46  28 

3464 

3335 
3480 

4 

Sun 

a  Aquike 

Fomalhaut 

W. 
E. 
E. 

40  40  53 

70    5  21 

100    7  50 

3465 
3SQ8 
3538 

42    2    7 

68  45  28 

98  48    8 

3453 
3534 
3539 

43  23  24 
67  25  42 

97  28  19 

34SO 
3543 
3595 

44  44  44 

66    6    5 
96    8  23 

3446 
3551 
^590 

5 

Sun 

aAqiiilie 

Fomalhaut 

W. 

E. 
£. 

51  32  28 
59  30  31 

89  27  23 

3494 
3603 
3487 

52  54  17 
58  12    0 

88    656 

3419 
3617 
3404 

54  16  12 
56  53  44 

86  46  25 

3414 
3639 
3490 

55  38  13 
55  35  44 
85  25  50 

3408 
3648 
3486 

6 

Sun 

a  Aqui1» 

Fomalhaut 

a  Pegasi 

W. 

E. 
E. 
E. 

62  30  13 
49  10  39 
78  41  55 
94  28  47 

8370 
3757 
3471 
3167 

63  53    4 
47  54  52 

77  20  58 
93    1  59 

3361 
3786 
3460 
3159 

65  16    5 
46  39  a*) 
75  59  59 
91  35    1 

3359 
3819 
3467 
3151 

66  39  16 
45  24  52 
74  38  58 
90    7  53 

3343 
3855 
3465 
3149 

7 

Sun 

a  Aquilee 

Fomalhaut 

a  Pegasi 

W. 
E. 
E. 
E. 

73  38    8 
39  22    5 
67  53  35 

82  49  28 

3966 
4114 
3464 
3066 

75    2  33 
38  12  17 
66  32  31 
81  21  13 

3976 
4188 
3466 
8086 

76  27  13 
37    3  40 
65  11  29 
79  52  46 

3964 
4973 
3468 
3076 

77  52    7 
35  56  22 

63  50  29 

78  24    7 

3950 
4370 
3471 
3065 

•  8 

Sun 
Antares 
Fomalhaut 
a  Pegasi 

W. 
W. 
E. 
E. 

85    040 
33  32    8 
57    6  51 
70  57  44 

3178 
9946 
3S06 
3014 

86  27  15 
35    3  29 
55  46  34 
69  27  49 

3163 
9999 
3518 
3006 

87  54    8 
36  35  20 
54  26  30 
^  57  42 

3146 
9899 
3539 
9994 

89  21  20 
38    7  40 
53    6  41 
66  27  22 

3131 
9876 
3549 
9984 

9 

Sun 

Antares 

Fomalhaut 

aPe^i 

aAnetis 

W. 
W. 
E. 
E. 
£. 

96  42  27 

45  56  20 

46  33  15 
58  52  36 

101  47  18 

3044 
9771 
3661 
9938 

9770 

96  11  45 
47  31  26 
45  16    8 
57  21    5 
100  12  11 

3096 
9750 
3791 
9999 
9753 

99  41  25 
49    6  59 
43  59  43 
55  49  23 
98  36  41 

3007 
9730 
3768 
9999 

9735 

101  11  29 
50  42  59 
42  44    7 
54  17  32 
97    0  48 

9968 
9710 
3899 
9915 
9717 

10 

Sun 
Antares 
Fomalhaut 
a  Pegasi 
a  Arielis 

W. 
W. 
E, 
E. 
E. 

108  47  48 
58  49  49 
36  42  47 

46  36  36 

88  55  18 

S1890 
9607 
4941 
9900 

9696 

110  20  19 
60  28  34 
35  35    0 
45    4  17 

87  16  58 

9670 
9587 
^370 
9901 
9607 

111  53  16 
62    7  46 
34  29  12 
43  32    0 
85  38  13 

9851 
9567 
4590 
9905 
9589 

113  26  38 
63  47  26 
33  25  38 
41  59  48 
83  59    3 

9630 
9547 
4696 
9913 
9570 

11 

Sun 
Antares 
a  Arietis 
Aldobaran 

W. 
W. 
E. 
E. 

121  20    9 
72  12  46 
75  36  52 

108  43  12 

8798 
9446 
9479 
9409 

122  56  12 
73  55  15 
73  55  10 

106  59  50 

9707 
9496 
9469 
9380 

124  32  42 
75  38  12 
72  13    4 

105  16    0 

9687 
9407 
9445 
937] 

126    9  39 
77  21  36 
70  30  33 

103  31  43 

9666 

9389 
9498 
9359 

12 

Antares 
a  AqiiilfD 
aAnetis 
Aldebaran 

Satuen 

W. 
W. 
E. 
E. 
£. 

86    5  27 
40  ^  16 
61  52    2 
94  43  31 
96    2  57 

9996 
3308 

9348 
9960 
9946 

87  51  34 
41  47  18 
60    7  12 
92  56  32 
94  15  38 

9977 
3919 
9334 
9943 
99»0 

89  38    7 
43  13    5 
58  22    2 

91  9    8 

92  27  53 

9960 
3138 
9390 
9995 
9911 

91  25    6 
44  40  29 
56  36  32 

89  21  18 

90  39  42 

9943 
3064 
9308 
9908 

9194 

12 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L. 

P.L. 

P.L, 

P.L. 

Name  and  Dlreotion  1 

Noon. 

of 

lllh. 

of 

Vlh. 

of 

r& 

of 

1* 

of  OttJect. 

Diff. 

DiiT. 

Diff. 

DUL 

O           /         #/ 

O          /        /» 

o         /       // 

O           /        II 

13 

Astares 

W. 

93  12  30 

9996 

95    0  18 

9910 

96  48  30 

9194 

98  37    6 

9180 

a  Aquilas 
a  Arietis 

W. 

46    9  23 

9996 

47  39  41 

9935 

49  11  16 

9877 

50  44    4 

9895 

E. 

54  50  44 

9996 

53    4  38 

9985 

51  18  16 

9974 

49  31  39 

9966 

Aldebamn 

E. 

87  33    2 

9191 

85  44  21 

9175 

83  55  16 

9159 

82    5  47 

9143 

Satdret 

E. 

88  51    5 

9177 

87    2    3 

9161 

85  12  36 

9145 

83  22  46 

9130 

14 

aAqiiilffi 

W. 

58  43  28 

9618 

60  21  58 

9586 

62    1  12 

9557 

63  41     6 

9530 

a  Arietis 

E. 

40  36    5 

9946 

38  48  46 

9949 

37    1  32 

9955 

35  14  26 

9964 

Aldebaran 

E. 

72  52  45 

9075 

71    1    7 

9069 

69    9  10 

9051 

67  16  55 

9041 

Saturn 

E. 

74    7  57 

9060 

72  15  56 

9048 

70  23  37 

9037 

68  31     0 

9096 

15 

a  Aqiiiles 

W. 

72    9    5 

9496 

73  52    3 

9411 

75  35  22 

9398 

77  19    0 

9387 

Fomalhaut 

W. 

44    9  11 

3019 

45  39    0 

9048 

47  10  18 

9884 

48  42  57 

9898 

a  Pegasi 

W. 

25  23  11 

3069 

26  52    7 

9999 

28  23  58 

9808 

29  58  16 

9711  = 

Aldebaran 

E. 

57  51  52 

1907 

55  58  13 

1990 

54    4  23 

1085 

52  10  25 

1980 

Saturn 

E. 

59    4    0 

1989 

57    9  57 

1975 

55  15  43 

1969 

53  21  20 

1964  . 

Pollux 

E. 

100  35  15 

9068 

98  43  58 

9081 

96  52  30 

9074 

95    0  51 

9060 

Mars 

E. 

109  42  37 

9179 

107  53  27 

9164 

106    4    6 

9157 

104  14  34 

9159 

Jupiter 

E. 

111  41    3 

9047 

109  48  42 

9039 

107  56    9 

9033 

106    3  26 

9088 

16 

Fomalhaut 

W. 

56  42  10 

9696 

58  20  29 

9599 

59  59  25 

9576 

61  38  53 

95S5 

a  Pegasi 

VV. 

38  15  54 

9417 

39  59    4 

9381 

41  43    6 

9351 

43  27  51 

9396 

Aldebaran 

E. 

42  39  11 

1969 

40  44  48 

1070 

38  50  26 

1971 

36  56    6 

1073 

Saturn 

E. 

43  47  51 

1951 

41  52  59 

1051 

39  58    7 

1951 

38    3  16 

1953 

Pollux 

E. 

85  40  58 

9055 

83  48  50 

9056 

81  56  43 

9058 

80    4  39 

9060 

Mars 

E. 

95    5  12 

9136 

93  15    8 

9136 

91  25    4 

9136 

89  a-i    0 

9137 

Jupiter 

E. 

9638    9 

9019 

94  44  54 

9019 

92  51  39 

9019 

90  56  24 

9014 

17 

Fomalhaut 

W. 

70    1  59 

9494 

71  43  20 

9480 

73  24  48 

9487 

75    6  20 

9486 

a  Pegasi 

W. 

52  18  56 

9963 

54    6    5 

9946 

55  53  24 

9941 

57  40  50 

9939 

Pollux 

E. 

70  45  48 

9088 

68  54  31 

9097 

67    3  28 

9107 

65  12  40 

9118 

Mars 

E. 

80  25  39 

9158 

78  36    8 

9164 

76  46  47 

9179 

74  57  37 

9180 

Jupiter 

E. 

81  33    6 

9033 

79  40  23 

9039 

77  47  49 

9046 

75  55  27 

9054 

Regulus 

E. 

107    7  37 

9001 

105  14    4 

9007 

103  20  40 

9014 

101  27  27 

9091 

18 

Fomalhaut 

W. 

83  33  32 

9507 

85  14  36 

9515 

86  55  28 

9596 

88  36    5 

9538 

a  Pegasi 

W. 

66  38    7 

9950 

68  25  20 

9956 

70  12  24 

9964 

71  50  17 

9379 

Pollux 

E. 

56    3  26 

9190 

54  14  44 

9909 

52  26  30 

9999 

50  38  45 

9SS0 

Mars 

E. 

65  55  15 

9933 

64    7  37 

9945 

62  20  17 

9959 

60  33  17 

9974 

Jupiter 

E. 

66  37    2 

9104 

64  46    9 

-9116 

62  55  35 

9130 

61     5  21 

9143 

Regulus 

E. 

92    4  33 

9068 

90  12  44 

9079 

88  21  12 

9091 

86  29  59 

9104 

19 

Fomalhaut 

W. 

96  54  28 

9617 

98  33    0 

•9637 

100  11     5 

9657 

101  48  42 

9680 

a  Pegasi 

W. 

80  50    2 

9399 

82  35  19 

9343 

84  20  16 

9357 

86    4  52 

9373 

a  Arietis 

W. 

37  12  33 

9345 

38  57  27 

9346 

40  42  19 

9349 

42  27    7 

9354 

Pollux 

E. 

41  48  37 

9389 

40    4  36 

9414 

38  21  22 

9450 

36  38  59 

9490 

Mars 

E. 

51  43  54 

9355 

49  59  14 

9373 

48  15    1 

9309 

46  31  15 

9419 

Jupiter 

E. 

51  59  36 

9990 

50  11  38 

9937 

48  24    6 

9955 

46  37    0 

9973 

Regulus 

E. 

77  19    2 

9175 

75  29  57 

9190 

73  41  15 

9906 

71  52  57 

9999 

Sun 

E. 

134  43  32 

9461 

133    1  24 

9477 

131  19  39 

9494 

129  38  18 

9519 

20 

a  Pegasi 

W. 

94  42    4 

9457 

96  24  17 

9477 

98    6    3 

9495 

99  47  23 

9514 

a  Arietis 

W. 

51    8  35 

9400 

52  52  10 

9419 

54  35  27 

9495 

56  18  26 

9438 

1 
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■ 

GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

1" 

Name  and  Direotion 
of  Ol^ct. 

Midnight 

P.L. 

of 

Diff. 

XV^' 

P.L. 

of 

Diff. 

XVIfPi 

P.L. 

of 

Dlff. 

XXlh. 

P.L. 

of 

Diff. 

13 

ADtares 

W. 

O           /        // 

100  26    4 

9185 

o        y       // 

102  15  24 

9151 

O           /          /I 

104    5    5 

9138 

O          /        // 

105  55    6 

9195 

a  Aquilae 

W. 

52  17  59 

8777 

53  52  57 

9739 

55  28  54 

9699 

57    5  45 

9653 

a  Arietid 

E. 

47  44  49 

«K8 

45  57  48 

9963 

44  10  39 

9949 

42  23  24 

9946 

AldebaraD 

E. 

80  15  54 

31S9 

78  25  39 

9J14 

76  35    2 

'3101 

74  44    4 

9087 

Saturn 

E. 

81  32  33 

9115 

79  41  57 

9100 

77  50  58 

3086 

75  59  38 

9073 

14 

aAquilee 

W. 

65  21  38 

9504 

67    2  45 

9469 

68  44  23 

9461 

70  26  31 

94« 

a  Arietis 

E. 

33  27  34 

9978 

31  41    2 

9996 

29  54  57 

3399 

28    9  29 

3355 

Aldebaran 

E. 

65  24  24 

90OO 

63  31  37 

9091 

61  38  35 

3013 

59  45  20 

3004 

Hatdrn 

E. 

66  38    6 

9015 

64  44  56 

9006 

62  51  31 

1097 

60  57  52 

1989 

15 

aAquilffi 

W. 

79    2  54 

9377 

80  47    2 

9969 

82  31  21 

9363 

84  15  49 

9358 

Ponialhaut 

W. 

50  16  49 

9778 

51  51  46 

9739 

53  27  43 

9699 

55    4  33 

9657 

aPegaei 

W. 

31  34  41 

9631 

33  12  54 

9564 

34  52  39 

3507 

36  33  43 

9459 

Aldebai-an 

E. 

50  16  20 

1077 

48  22    9 

1973 

46  27  53 

1971 

44  33  33 

1970 

Saturn 

E. 

51  26  49 

1960 

49  32  11 

1056 

47  37  28 

1954 

45  42  41 

1969 

Pollux 

E. 

93    9    4 

9064 

91  17    9 

9060 

89  25    9 

9058 

87  33    5 

9056 

Mars 

E. 

102  24  54 

9147 

100  35    6 

9143 

98  45  12 

3140 

96  55  14 

9137 

Jupiter 

E. 

104  10  35 

9093 

102  17  36 

9019 

100  24  31 

3016 

98  31  22 

3014 

16 

Fomalhaut 

W. 

63  18  50 

9538 

64  59  11 

9594 

66  39  51 

3513 

68  20  48 

9503 

aPega^i 

W. 

45  13  12 

9905 

46  59    4 

S988 

48  45  21 

SS73 

50  32    0 

39(& 

Aldebaran 

E. 

35    1  49 

1976 

33    7  37 

1980 

31  13  32 

1986 

29  19  36 

1903 

Saturn 

E. 

36    8  28 

1066 

34  13  44 

1959 

32  19    5 

1963 

30  24  32 

1968 

Pollux 

E. 

78  12  39 

9064 

76  20  44 

9068 

74  28  56 

9074 

72  37  17 

9081 

Mars 

E. 

87  44  58 

9139 

85  54  59 

9143 

84    5    5 

9147 

82  15  18 

9]  53 

Jupiter 

E. 

89    5  11 

9016 

87  12    2 

9019 

85  18  57 

9093 

83  25  58 

9097 

17 

•  Fomalhaut 

W. 

76  47  53 

9487 

78  29  25 

9489 

80  10  54 

9483 

81  52  17 

9499 

ce  P<>ga8i 

W. 

59  28  20 

9938 

61  15  51 

9939 

63    3  20 

3341 

64  50  46 

9945 

Pollux 

E. 

63  22    9 

9130 

61  31  56 

9144 

59  42    4 

3158 

57  52  33 

9174 

Mars 

E. 

73    8  39 

9189 

71  19  55 

9198 

69  31  25 

3909 

67  43  11 

9991 

Jupiter 

E. 

74    3  17 

9062 

72  11  20 

9079 

70  19  38 

9083 

68  28  12 

9093 

KeguluB 

E. 

99  34  25 

9099 

97  41  36 

9037 

95  49    0 

9047 

93  56  39 

9057 

18 

FomaUiaut 

W. 

90  J6  26 

3561 

91  56  29 

9566 

93  36  11 

9589 

95  15  31 

9589 

a  Pegasi 

W. 

73  45  57 

9969 

75  32  23 

2993 

77  18  33 

9304 

79    4  26 

9316 

Pollux 

E. 

48  51  32 

9979 

47    4  52 

9997 

45  18  48 

9393 

43  a3  22 

9351 

Mars 

£. 

58  46  39 

9989 

57    0  23 

9904 

55  14  29 

9390 

53  2&59 

3337 

Jupiter 

E. 

59  15  28 

9157 

57  25  56 

9179 

55  36  46 

9187 

53  47  59 

3303 

ReguluB 

E. 

84  39    6 

9117 

82  48  33 

9131 

80  58  21 

9145 

79    8  30 

3160 

19 

Fomalhaut 

W. 

10!)  25  48 

9704 

105    2  23 

9738 

106  38  25 

3754 

108  13  53 

3788 

a  Pcgasi 

W. 

87  49    5 

93^9 

89  32  55 

9405 

91  16  22 

3493 

92  59  25 

3439 

a  Arietis 

W. 

44  11  48 

S30i 

45  56  19 

3368 

47  40  38 

9978 

49  24  44 

9388 

Pollux 

E. 

34  57  32 

9533 

33  17    5 

9589 

31  37  45 

9635 

29  59  38 

3095 

Mars 

E. 

44  47  57 

9439 

43    5    8 

9453 

41  22  49 

9474 

39  41     0 

3497 

Jupiter 

E. 

44  50  21 

9999 

43    4  10 

3311 

41   18  27 

3331 

39  33  13 

9353 

Regulus 

E. 

70    5    3 

9999 

68  17  34 

8857 

66  30  31 

8374 

64  43  54 

9991 

Sun 

E. 

127  57  21 

9589 

126  16  48 

9546 

124  36  39 

3564 

122  56  55 

3588 

20 

a  Pe^asi 
a  Anetis 

W. 

101  28  16 

9535 

103    8  42 

9555 

104  48  39 

3575 

106  28    8 

3506 

W. 

58    1    6 

9453 

59  43  26 

9467 

61 .25  26 

9481 

63    7    6 

3496 

180 
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XVIL 


• 

GREENWICH  MEAN  TIME. 

LUNAR  DIOTANOKft. 

8        Day  of  the 
Month. 

P.L. 

P.L. 

P.L. 

P.L. 

Hune  and  Direotlon  | 

Noon. 

of 

lllb. 

of 

VB». 

of 

IXk. 

of 

of  Ol^ect. 

Diir. 

Diir. 

Biff. 

Dur. 

Aldebaran 

W. 

0        1      n 

17  10  54 

9395 

O          1       II 

18  56  17 

9336 

20  41  24 

9S48 

O           1        II 

22  26  13 

9NI 

JUPITXR 

E. 

37  48  30 

9374 

36    4  18 

9307 

34  20  39 

9490 

32  37  33 

9444 

Mars 

E. 

37  59  43 

9091 

36  18  59 

9546 

34  38  50 

9579 

32  59  16 

9S09 

Regulus 

E. 

62  57  42 

9300 

61  11  56 

9398 

50  26  37 

9346 

57  41  44 

9364 

Suff 

E. 

121  17  36 

9001 

119  38  43 

9690 

118    0  15 

9638 

116  22  12 

9657 

21 

a  Arietis 

W. 

64  48  25 

9519 

66  29  22 

96S7 

68    9  57 

9543 

69  50  11 

9868 

Aldebai-an 

W. 

31    5    ] 

9440 

32  47  38 

9457 

34  29  52 

9473 

36  11  43 

9480 

Saturn 

W. 

30    4  16 

9415 

31  47  29 

9439 

33  30  18 

9440 

35  12  43 

9467 

Regulus 

E. 

49    4    6 

9460 

47  21  56 

9479 

45  40  13 

9490 

43  58  58 

9519 

Sun 

E. 

108  18  21 

9753 

106  42  51 

9779 

105    7  46 

9791 

103  33    6 

9610 

23 

a  Arietis 

W. 

78    5  52 

9638 

79  43  55 

9664 

81  21  36 

9670 

82  58  56 

9686 

Aldebaran 

W. 

44  a5    8 

9579 

46  14  41 

9680 

47  53  51 

9605 

49  32  39 

96S1 

Saturn 

W. 

43  :)8  47 

9651 

45  18  50 

9567 

46  58  30 

9583 

48  37  48 

9000 

Regulus 

E. 

a5  39  43 

9091 

34    1  17 

9643 

32  23  21 

9006 

30  45  55 

9689 

Sun 

E. 

95  45  52 

90(M 

94  13  36 

9090 

92  41  43 

9938 

91  10  12 

9056 

23 

a  Arietis 

W. 

91    0  24 

• 

9703 

92  35  41 

9777 

94  10  39 

9799 

95  45  17 

9607 

Aldebaran 

W. 

57  41  19 

9606 

59  18    2 

9719 

60  54  26 

9796 

62  30  31 

9741  ' 

Saturn 

W. 

56  48  54 

9676 

58  26    6 

9601 

60    2  58 

9705 

61  39  31 

9719; 

Sun 

E. 

83  38    5 

3040 

82    8  42 

3056 

80  39  38 

3079 

79  10  54 

3087 

24 

Aldebaran 

W. 

70  26  25 

9806 

72    0  45 

9818 

73  34  49 

9630 

75    8  38 

9849 

Saturn 

W. 

69  37  48 

9785 

71  12  36 

9797 

72  47.  8 

9808 

74  21  25 

9890 

Pollux 

w. 

29  42  55 

3195 

31    9  10 

3179 

32  35  52 

3155 

34    2  55 

3149 

Sun 

E. 

71  51  46 

3158 

70  24  47 

3179 

68  58    5 

3185 

67  31  38 

3196 

25 

Aldebaran 

W. 

82  54    4 

9805 

84  26  30 

9005 

85  58  43 

9914 

87  30  44 

9998 

Saturn 

W. 

82    9  15 

9873 

83  42    9 

9889 

85  14  51 

9801 

86  47  21 

9901 

Pollux 

W. 

41  21  18 

3106 

42  49  20 

3104 

44  17  25 

3103 

45  45  31 

3109  j 

Jupiter 

W. 

28  28  32 

3000 

29  58  33 

3011 

31  28  32 

3013 

32  58  28 

3017 

Mars 

W. 

26  43    4 

3903 

28    9  10 

3900 

29  35  19 

3198 

31     1  30 

3108! 

Sun 

E. 

60  23    1 

39S6 

58  57  58 

3966 

57  33    7 

3976 

56    8  28 

3987' 

1 

26 

Aldebaran 

W. 

95    8    6 

9064 

9639    4 

9070 

98    9  54 

99n 

99  40  35 

1 

ooesj 

Saturn 

W. 

94  27    8 

9041 

95  58  35 

9047 

97  29  54 

9054 

99    I     4 

9961. 

Pollux 

W. 

53    6    3 

3106 

54  34    5 

3108 

56    2    5 

3109 

57  30    3 

3119: 

Jupiter 

W. 

40  27    0 

3037 

41  56  27 

3049 

43  25  48 

3046 

44  55    4 

3050 

1 

Mars 

W. 

38  12  11 

3907 

39  38  12 

3909 

41     4  10 

3913 

42  ;iO    4 

3916 

Sun 

E. 

49    7  59 

3331 

47  44  24 

3338 

46  20  57 

3346 

44  57  39 

3353 

27 

Pollux 

W. 

64  49  11 

3194 

66  16  52 

3196 

67  44  30 

3198 

69  12    5 

3131 

Jupiter 

W 

52  20    6 

3070 

53  48  52 

3074 

55  17  (« 

3078 

56  46  10 

3089 

Mars 

W. 

49  38  36 

3939 

51    4    7 

3935 

52  29  J« 

3938 

53  54  59 

3941 

Regulus 

W. 

27  48  35 

3090 

29  16  57 

3088 

30  45  21 

3087 

32  13  47 

3086' 

Sun 

E. 

38    3    7 

3386 

36  40  34 

3391 

35  18    7 

3306 

33  55  46 

3401  1 

28 

Pollux 

W. 

76  29  17 

3149 

77  56  36 

3144 

79  23  52 

3146 

80  51    6 

3148 

Jupiter 

W. 

64    8  15 

3006 

65  36  29 

3008 

67    4  41 

3100 

68  32  50 

3103 

Mars 

W. 

61     1  11 

3953 

62  26  17 

3956 

63  51  20 

3958 

65  16  21 

•l3Pv  1 

Regulus 

W. 

39  36    3 

3086 

41     4  30 

3067 

42  32  55 

3088 

44     1  19 

30891 

Sun 

E. 

27    5  22 

3499 

25  43  31 

3496 

24  21  44 

3430 

23    0    1 

3439 

xvm. 
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GREEl^WIOH  MEAN  TIME. 

• 

LUNAB  DISTANCES. 

of  the 
)nth. 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  DireoUon  1 

Midnight 

of 

XVk. 

of 

XVIllh 

of 

XXIh. 

of 

of  Oojeot. 

Dlff. 

Dur. 

Dlff. 

Dlff. 

20 

Aldebaran 

W. 

0       /      // 

24  10  42 

8377 

Q          t         II 

25  54  50 

S391 

O          1        II 

27  38  37 

9407 

Oil' 

29  22    1 

9494 

JUFITEB 

E. 

30  55    1 

9470 

29  13    5 

9497 

27  31  48 

9597 

25  51  12 

9558 

Mars 

E. 

31  20  20 

9698 

29  42    3 

9658 

28    4  27 

9699 

26  27  36 

9797 

Regulus 

E. 

55  57  18 

S383 

54  13  19 

9409 

52  29  47 

9491 

50  46  43 

9440 

Sun 

E. 

114  44  35 

9096 

113    7  23 

9095 

111  30  37 

9714 

109  54  16 

9734 

21 

aArietiB 

W. 

71  30    3 

9574 

73    9  33 

9900 

74  48  41 

9607 

76  27  27 

9699 

Aldebaran 

W. 

37  53  11 

9507 

39  34  15 

9593 

41  14  56 

SSA9 

42  55  13 

9556 

Saturn 

W. 

36  54  43 

9484 

38  36  19 

9500 

40  17  32 

9517 

41  58  21 

9534 

Regulus 

E. 

42  18  11 

9539 

40  37  52 

9550 

38  58    1 

9580 

37  18  38 

9600 

Sun 

E. 

101  58  51 

9698 

100  25    0 

9848 

98  51  34 

9866 

97  18  31 

9884 

22 

a  Arietis 

W. 

84  35  55 

9701 

86  12  33 

9717 

87  48  50 

9739 

89  24  47 

9747 

Aldebaran 

W. 

51  11    5 

9637 

52  49  10 

9653 

54  26  53 

9668 

56    4  16 

9683 

Saturn 

W. 

50  16  43 

9615 

51  55  17 

9631 

53  33  30 

9646 

55  11  22 

2661 

Regulus 

E. 

29    9    0 

9713 

27  32  37 

9738 

25  56  47 

9765 

24  21  33 

9794 

Sun 

E. 

89  39    4 

9973 

88    8  17 

9990 

86  37  52 

3007 

85    7  48 

3094 

23 

a  ArietiB 

W. 

97  19  36 

9891 

98  53  36 

9835 

100  27  18 

9849 

102    0  42 

9863 

Aldebaran 

W. 

64    6  17 

9754 

65  41  45 

9787 

67  16  56 

3781 

68  51  49 

9794 

Saturn 

W. 

63  15  46 

9739 

64  51  43 

9746 

66  27  22 

9750 

68    2  44 

9779 

Sun 

E. 

'77  42  29 

3109 

76  14  22 

3117 

74  46  33 

3131 

73  19    1 

3145 

24 

Aldebaran 

W. 

76  42  11 

9653 

78  15  30 

9664 

79  48  35 

9875 

81  21  26 

9685 

Saturn 

W. 

75  55  27 

9831 

77  29  15 

9849 

79    2  48 

9859 

80  :)6    8 

9869 

Pollux 

w. 

35  30  14 

3130 

36  57  47 

3193 

38  25  30 

3115 

39  53  21 

3110 

Sun 

E. 

66    5  27 

3910 

64  39  29 

3239 

63  13  46 

3934 

61  48  17 

3945 

25 

Aldeboran 

W. 

89    2  34 

9031 

90  34  13 

9940 

92    5  41 

9949 

93  36  58 

9956 

Saturn 

W. 

88  19  39 

9909 

89  51  47 

9917 

91  23  44 

9995 

92  55  31 

9933 

Pollux 

W. 

47  13  38 

3101 

48  41  46 

3109 

50    9  53 

3103 

51  37  59 

3105 

Jupiter 

w. 

34  28  20 

3091 

35  58    7 

3094 

37  27  50 

3098 

38  57  28 

3033 

Mars 

w. 

32  27  41 

3109 

a3  53  51 

3900 

35  20    0 

3909 

36  46    7 

3904 

Sun 

E. 

54  44    1 

3996 

53  19  45 

3305 

51  55  39 

3314 

50  31  44 

3393 

26 

Aldeboran 

w. 

101  11    7 

9991 

102  41  31 

9997 

104  11  48 

3009 

105  41  57 

3008 

Saturn 

w. 

100  32    6 

9967 

102    3    0 

9973 

103  33  46 

9979 

105    4  25 

9984 

Pollux 

w. 

58  57  58 

3114 

60  25  50 

3116 

61  53  40 

3119 

63  21  27 

3191 

Jupiter 

w. 

46  24  15 

3054 

47  53  21 

3059 

49  22  21 

8063 

50  51  16 

3067 

Mars 

w. 

43  55  54 

3919 

45  21  40 

3993 

46  47  22 

3S95 

48  13    1 

3999 

Sun 

E. 

43  34  29 

3360 

42  11  27 

3367 

40  48  33 

3373 

39  25  46 

3380 

27 

Pollux 

W. 

70  39  37 

3133 

72    7    6 

3136 

73  34  32 

3138 

75    1  56 

3140 

Jupiter 

W. 

58  14  42 

3084 

59  43  11 

3087 

61  11  36 

3091 

62  39  57 

3093 

Mars 

W. 

55  20  20 

3944 

56  45  37 

3947 

58  10  51 

3949 

59  36    2 

3951 

Regulus 

W. 

33  42  14 

3086 

35  10  41 

3085 

36  39    9 

3086 

38    7  36 

3086 

Sun 

E. 

32  33  3] 

3407 

31  11  22 

3411 

29  49  18 

3415 

26  27  18 

3418 

28 

Pollux 

W. 

82  18  17 

3150 

83  45  26 

3159 

85  12  33 

3153 

86  39  38 

3155 

Jupiter 

W. 

70    0  56 

3106 

71  29    0 

3107 

72  57    1 

3109 

74  25    0 

3109 

Mars 

W. 

66  41  20 

3961 

68    6  17 

3963 

69  31  12 

3364 

70  56    5 

3966 

Regulus 

W. 

45  29  42 

3000 

46  58    4 

3090 

48  26  26 

3001 

49  54  47 

3091 

1 

Bun 

E. 

21  38  21 

3435 

20  16  44 

3438 

18  55  11 

3441 

17  33  41 

3443 

^ 
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NOVEMBER,   1883. 


I. 


AT  GREENWICH  APPARENT  NOON. 


I 

5 


I 


Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 


5 
g 


o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Sight  Asoonaioii. 


h      in       a 

14  25  22.69 

14  29  18.25 

14  33  14.60 

14  37  11.76 

14  41  9.73 

14  45  8.51 

14  49  8.10 

14  53  8.52 

14  57  9.76 

15  1  11.84 
15  5  14.75 
15  9  18.50 

15  13  23.10 

15  17  28.54 

15  21  34.82 

15  25  41.94 

15  29  49.92 

15  33  58.75 

15  38  8.42 

15  42  18.93 

15  46  30.29 

15  50  42.47 

15  54  55.46 

15  59  9.25 

16  3  23.83 
16  7  39.19 
16  11  55.30 

16  16  12.14 

16  20  29.70 

16  24  47.94 

16  29  6.86 


Diff.  for 
1  Hoar. 


8 

9.798 
9.832 
9.865 

9.899 
9.933 
9.967 

0.001 
0.035 
0.069 

0.104 
0.139 
0.174 

0.909 
0.244 
0.879 

0.314 
0.349 
0..385 

0.420 
0.456 
0.490 

0.524 
0.557 
0.590 

0.623 
0.655 
0.687 

0.717 
0.746 
0.774 


10.801 


Apparent 
DeoUnation. 


II 


S.  14  25    6.3 

14  44  15.2 

15  3    9.8 

15  21  49.6 
15  40  14.1 

15  58  23.1 

16  16  16.0 
16  33  52.5 

16  51  12.2 

17  8  14.6 
17  24  59.4 
17  41  26.1 

17  57  34.5 

18  13  24.1 
18  28  54.5 

18  44    5.3 

18  58  56.2 

19  13  26.8 

19  27  36.7 
19  41  25.5 

19  54  52.9 

20  7  58.5 
20  20  42.0 
20  33    3.1 

20  45     1.2 

20  56  36.1 

21  7  47.5 

21  18  35.0 
21  28  58.3 
21  38  57.1 

S.21  48  31*3 


Diff.  for 
1  Hoar. 


-48.16 
47.58 
46.96 

-  46.34 
45.69 
45.04 

-44.36 
43.67 
42.97 

-48.24 

41.49 
40.73 

-39.95 
39.16 
38.36 

-37.54 
36.70 
35.85 

-34.97 
34.08 
33.  J  9 

-38.87 
31.33 
30.39 

-89.43 
88.45 
87.46 

-86.46 
85.45 
84.48 

-83.38 


Semi- 
diameter. 


// 


6  9.74 

6  9.99 

6  10.24 

6  10.49 

6  10.74 

6  10.98 

e  11.22 

6  11.46 

6  11.69 

6  11.92 

6  12.15 

6  12.37 

6  12.59 

6  12.81 

6  13.03 

6  13.24 

6  13.44 

6  13.64 

6  13.84 

6  14.03 

6  14.21 

6  14.39 

6  14.57 

6  14.75 

6  14.93 

6  15.10 

6  15.28 

6  15.44 

6  15.60 

6  15.76 


16  15.91 


Sidereal 
Time  of 
Semi, 
diameter 
Paeaing 
Meridian. 


66.93 
67.04 
67.16 

67.28 
67.40 
67.51 

67.63 
67.75 
67.87 

67.99 
68.11 
68.23 

68.35 
68.47 
68.59 

68.71 
68.83 
68.94 

69.06 
69.18 
69.29 

69.40 
69.51 
69.61 

69.71 
69.81 
69.91 

70.01 
70.10 
70.19 

70.28 


BquAtion  of 

Time, 

to  be 

Sabtraeted 

fh>m 

Apparent 

Time. 


16  18.09 
16  19.09 
16  19.30 

16  18.70 
16  17.29 
16  15.06 

16  12.03 
16  8.18 
16  3.50 

15  57.99 
15  51.66 
15  44.48 

15  36.46 
15  27.60 
15  17.91 

15  7.37 
14  55.97 
14  43.73 

14  30.66 
14  16.74 
14    1.98 

13  46.40 
13  30.01 
13  12.82 

12  54.84 
12  36.08 
12  16.58 

11  56.35 
11  35.41 
11  13.79 

10  51.49 


DiftHor 
iHoar. 


0.058 
0.085 
0.008 

0.048 
0.076 
0.110 

0.144 
0.178 
0.818 

0.847 
0.882 
0.316 

0.351 
0.386 
0.421 

0.4.16 
0.491 
0.587 

0.568 
0.598 
0.638 

0.666 
0.699 
0.738 

0.764 
0.796 
0.888 

0.858 
0.887 
0.915 

0.948 


KOTB.— The  mean  time  of  aemidiameter  passing  may  be  foond  by  sabtiaoting  Q^.m  tram  the  sidenal  time. 

The  sign  —  prefixed  to  the  hoorly  ohange  of  declination  indioatee  that  south  declinationa  ai«  increasing. 
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AT  GEEENWICH  MEAN  NOOK 

1 

! 

• 

THE 

SUN'S 

1 

o 

• 

1 

o 

1 

• 

Equation  of 

Time, 

to  bo 

Added  to 

Mean  Time. 

Diff.  for 
1  Hoar. 

Sidereal 

Time, 

or 

Klght  Ascension 

of 

Moan  San. 

Apparent 
night  Aacenalon. 

Diflr.  for 
1  Hoar. 

Apparent 
Declination. 

Diff.  for 
1  Hoar. 

Thur. 

1 

h      m       B 

14  25  25.36 

a 
9.709 

S.  14  25  19.4 

-48.16 

m        H 

16  18.10 

0.058 

h      m       s 

14  41  43.46 

Fiid. 

2 

14  29  20.92 

9.83^2 

14  44  28.2 

47.57 

16  19.09 

0.025 

14  45  40.01 

Sat. 

3 

14  33  17.28 

9.865 

15    3  22.5 

46.95 

16  19.29 

0.008 

14  49  36.57 

Sun. 

4 

14  37  14.45 

9.899 

15  22    2.1 

-  46.33 

16  18.68 

0.042 

14  53  33.12 

Mon. 

5 

14  41   12.42 

9.933 

15  40  26.4 

45.68 

16  17.26 

0.076 

14  57  29.68 

Tues. 

6 

14  45  11.21 

9.967 

15  58  35.2 

45.03 

16  15.02 

0.110 

15     1  26.23 

Wed. 

7 

14  49  10.80 

10.001 

16  16  27.9 

-  44.35 

16  11.98 

0.144 

15    5  22.79 

Thur. 

8 

14  53  11.22 

10.035 

16  34    4.2 

43.66 

16    8.12 

0.178 

15    9  19.34 

Frid. 

9 

14  57  12.46 

10.069 

16  51  23.7 

42.96 

16     3.44 

0.212 

15  13  15.90 

Sat 

10 

15     1   14.53 

10.104 

17    8  25.9 

-  42.23 

15  57.93 

0.247 

15  17  12.45 

Sun. 

11 

15     5  17.43 

10.139 

17  25  10.4 

41.48 

15  51.58 

0.282 

15  21     9.01 

Mon. 

12 

15    9  21.17 

10.173 

17  41  36.8 

40.72 

15  44.39 

0.316 

15  25     5.56 

Tues. 

13 

15  13  25.75 

10.208 

17  57  44.9 

-39.94 

15  36.37 

0.351 

15  29    2.12 

Wed. 

14 

15  17  31.17 

10.<243 

18  13  34.2 

39.15 

15  27.50 

0.386 

15  32  58.67 

Thur. 

15 

15  21  37.43 

10.278 

18  29    4.2 

38.35 

15  17.80 

0.421 

15  36  55.23 

1 

Frid. 

16 

15  25  44.54 

10.313 

18  44  14.8 

-  37.53 

15    7.25 

0.456 

15  40  51.79 

Sat. 

17 

15  29  52.50 

10.348 

18  59     5.4 

36.69 

14  55.85 

0.491 

15  44  48.35 

Sun. 

18 

15  34     1.30 

10.384 

19  13  35.6 

35.84 

14  43.60 

0.527 

15  48  44.90 

1 

Mon. 

19 

15  38  10.94 

10.419 

19  27  45.2 

-34.96 

14  30.52 

0.562 

15  52  41.46 

Tues. 

20 

15  42  21.42 

10.455 

19  41  33.6 

34.07 

14  16.59 

0.598 

15  56  38.01 

Wed. 

21 

15  46  32.74 

10.489 

19  55    0.7 

33.18 

14     1.83 

0.632 

16     0  34.57 

Thur. 

22 

15  50  44.88 

10.523 

20    8    6.0 

-32.26 

13  46.24 

0.666 

16    4  31.12 

Frid. 

23 

15  54  57.83 

10.556 

20  20  49.2 

31.32 

13  29.85 

0.699 

16    8  27.68 

Sat 

24 

15  59  11.58 

• 

10.589 

20  33    9.8 

30.38 

13  12.66 

0.732 

16  12  24.23 

Sun. 

25 

16    3  26.11 

10.621 

20  45    7.5 

-29.42 

12  54.68 

0.764 

16  16  20.79 

Mon. 

26 

16    7  41.42 

10  653 

20  56  42.1 

28.44 

12  35.92 

0.796 

16  20  17.34 

Tues. 

27 

16  11  57.48 

10.685 

21     7  53.2 

27.45 

12  16.42 

0.828 

16  24  13.90 

Wed. 

28 

16  16  14.27 

10.715 

21  18  40.3 

-26.45 

11  56.18 

0.858 

16  28  10.45 

Thur. 

29 

16  20  31.77 

10.744 

21  29     3.3 

25.44 

11  35.24 

0.887 

16  32    7.01 

Frid. 

30 

16  24  49.95 

10.772 

21  39     1.8 

24.41 

11  13.62 

0.915 

16  36    3.57 

Sat 

31 

16  29    8.81 

10.799 

S.  21  48  35.6 

-23.37 

10  51.32 

0.942 

16  40    0.13 

NOTE- 

-The 
The 
arei 

aemldiameter  for  mc 
sign  —  prefixed  to  tl 
Dcroasing. 

lannoonn 
be  boarly 

lay  be  awamed  the  aame  as  tbi 
change  of  declination  indlcatefl 

it  for  apparent  n 
that  south  decl 

son. 
inations 

Diff.  for  1  Hoar, 
+  9-.8565. 
(Table  in.) 

184 


NOVEMBER,   1883. 


UL 


AT  GREENWICH  MEAN  NOON. 


I 


I 


I 
I 


THE  SUN'S 


TRUE  LOKGITUBB. 


V 


Dlff.  for 
1  Hour. 


LATITUDE. 


Loguithm 

of  the 

Badias  Vector 

of  the 

Earth. 


DUE  for 
1  Hoar. 


IfeaaTime 

of 

Sidereal  Koon. 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


305 
306 
307 

308 
309 
310 

311 
312 
313 

314 

315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
827 
328 

329 
330 
331 

332 
333 
334 

335 


// 


218  44  51.1 

219  44  58.6 

220  45  7.8 

221  45  18.5 

222  45  30.8 

223  45  44.7 

224  46  0.2 

225  46  17.1 

226  46  35.4 

227  46  55.1 

228  47  16.3 

229  47  39.0 

230  48  3.2 

231  48  28.9 

232  48  56.1 

233  49  24.9 

234  49  55.5 

235  60  27.7 

236  51  1.6 

237  51  37.2 

238  52  14.6 

239  52  53.8 

240  53  34.6 

241  54  17.0 

242  55  1.1 

243  55  46.8 

244  56  34.0 

245  57  22.6 

246  58  12.4 

247  59  3.4 

248  59  55.5 


44 
44 
44 


// 


1.1 

8.5 
17.6 


44  28.2 
44  40.4 

44  54.1 

45  9.5 
45  26.3 

45  44.5 

46  4.0 
46  25.0 

46  47.6 

47  11.7 

47  37.3 

48  4.3 

48  32.9 

49  3.3 

49  35.5 

50  9.3 

50  44.7 

51  21.9 

52  1.0 

52  41.7 

53  24.0 

54  7.9 

54  53.4 

55  40.5 

56  29.0 

57  18.7 

58  9.4 

59  1.3 


50.27 
50.34 
60.41 

50.48 
50.55 
50.61 

50.67 
50.73 
60.79 

50.85 
50.91 
50.98 

51.04 
51.10 
51.16 

51.23 
51.30 
51.37 

51.44 
5]  .52 
51.60 

51.67 
51.74 
51.80 

51.87 
51.93 
51.99 

52.05 
52.10 
52.15 


152.20 


tt 


-0.02 

+  0.09 

0.19 

+  0.25 
0.29 
0.30 

+  0.27 
0.22 
0.14 

+  0.04 

-0.08 

0.21 

-0.33 
0.46 
0.59 

-0.70 
0.77 
0.83 

-0.85 
0.85 
0.80 

-0.74 
0.63 
0.53 

-0.40 

0.27 

-0.13 

0.00 

+  0.12 

0.22 

+  0.29 


9.9965230 
9  9964107 
9.9962988 

9.9961876 
9.9960771 
9.9959675 

9.9958590 
9.9957517 
9.9956457 

9.9955412 
9.9954384 
9.9953374 

9.9952384 
9.9951413 
9.9950462 

9.9949531 
9.9948621 
9.9947731 

9.9946861 
9.9946011 
9.9945180 

9.9944365 
9.9943567 
9.9942784 

9.9942016 
9.9941261 
9.9940519 

9.9939790 
9.9939073 
9.9938368 

9.9987677 


-46.9 
46.7 
46.5 

-46.2 
45.9 
45.5 

-45.0 
44.4 
43.8 

-43.1 
42.4 
41.7 

-40.9 
40.1 
39.3 

-38.4 
37.6 
36.7 

-35.9 
35.0 
34.3 

-33.6 
32.9 
32.3 

-31.7 
31.2 
30.6 

-30.1 
29.6 
29.1 

-28.6 


~Ti   m   s 

9  16  45.07 

9  12  49.17 

9  8  53.27 

9  4  57.36 
9  1  1.45 

8  57  5.54 

8  53    9.63 

8  49  13.72 

8  45  17.81 

8  41  21.90  , 

8  37  25.99 

8  33  30.08 

8  29  34.17 

8  25  38.26 

8  21  42.35 

8  17  46.44 

8  13  50.53 

8  9  54.62 

8  5  58.71 

8  2    2.80 

7  58    6.89 

7  54  10.98 

7  50  15.07 

7  46  19.16 

7  42  23.25 

7  38  27.34 

7  34  31.44 

7  30  35.53 

7  26  39.62 

7  22  43.71 

7  18  47.79 


KoxK.— The  numbers  in  oolnmn  X  ooneepond  to  fho  troe  equinox  of  the  date,  in  column  A'  to 
the  mean  equinox  of  January  <H.O. 


DiiC  for  1  Hoar, 

—  9«.82;)6. 
(Table  IL) 
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GtlEENWICH  MEAN  TIME. 

i 

THE 

MOON'S 

RKMIOTAMICTKK. 

HORIZONTAL 

.  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Koon. 

Midnight. 

Koon. 

Diir.  for 
IHoor. 

Midnight 

Dlir.  for 
IHoar. 

Meridian  of 
Oreemwieb. 

Dlff.  for 
iHoar. 

Noon. 

1 

2 
3 

1        It 

14  45.4 
14  48.4 
14  53.1 

14  46.'7 
14  50.5 
14  56.1 

54    2.6 
54  13.7 
54  30.8 

+  0.34 
0.58 
0.84 

1         n 

54    7.4 
54  21.4 
54  41.7 

+  0.46 
0.71 
0.97 

b      m 

0  52.4 

1  39.6 

2  27.9 

m 
1.94 

1.99 

2.03 

a 

1.5 
2.5 
3.5 

4 
5 
6 

14  59.5 

15  7.8 
15  18.2 

15    3.4 
15  12.8 
15  24.0 

54  54.3 

55  24.9 

56  2.8 

+  1.12 
1.42 
1.72 

55    8.7 

55  43.0 

56  24.4 

+  1.27 
1.67 
1.87 

3  16.9 

4  6.2 
4  55.5 

2.05 
2.05 
2.05 

4.5 
5.5 
6.5 

7 
8 
9 

15  30.4 
15  44.2 
15  58.9 

15  37.1 

15  51.5 

16  6.4 

56  47.7 

57  38.3 

58  32.6 

+  2.00 
2.20 
2.29 

57  12.4 

58  5.2 
58  59.9 

+  2.11 
2.27 

2.26 

5  44.8 

6  34.3 

7  24.5 

2.06 
2.08 
2.11 

7.5 
8.5 
9.5 

10 
11 
12 

16  13.7 
16  27.1 
16  37.7 

16  20.6 
16  82.8 
16  41.5 

69  26.7 
60  16.0 
60  55.0 

+  2.18 
1.87 
1.32 

59  52.3 

60  37.1 

61  8.9 

+  2.06 
1.62 
0.97 

8  16.0 

9  9.4 
10    5.3 

2.18 
2.28 
2.39 

10.5 
11.5 
12.5 

13 
14 
15 

16  44.1 
16  45.2 
16  40.8 

16  45.3 
16  43.7 
16  36.7 

61  18.4 
61  22.5 
61     6.5 

+  0.69 

-0.24 

1.07 

61  23.0 
61  17.0 
60  51.4 

+  0.17 

-0.67 

1.42 

11  3.9 

12  4.8 

13  6.8 

2.50 
2.57 
2.68 

13.5 
14.5 
15.5 

16 
17 
18 

16  31.5 
16  18.4 
16    3.1 

16  25.8 
16  10.9 
15  55.1 

60  32.2 
59  44  0 

58  47.8 

- 1.75 
2.21 
2.42 

60    9.5 
59  16.5 
58  18.5 

-2.01 
2.34 
2.44 

14  8.0 

15  6.8 

16  2.1 

2.61 
2.38 
2.22 

16.5 
17.5 
18.5 

19 
20 
21 

15  47.1 
15  31.8 
15  18.0 

15  39.8 
15  24.7 
15  12.0 

57  49.2 
56  52.9 
56    2.4 

-2.42 
2.24 
1.94 

57  20.5 
56  26.7 
55  40.1 

-2.35 
2.11 
1.77 

16  53.7 

17  41.9 

18  27.4 

2.07 
1.94 
1.85 

19.5 
20.5 
21.5 

22 
23 
24 

15    6.5 
14  57.4 
14  50.8 

15     1.6 
14  53.8 

14  48.4 

55  20.0 
54  46.6 
54  22.4 

-1.58 
1.19 
0.82 

55    2.1 
54  33.4 
54  13.7 

-1.39 
1.01 
0.64 

19  11.1 

19  53.9 

20  36.5 

1.79 
1.77 
1.78 

22.5 
23.5 
24.5 

25 
26 
27 

14  46.7 
14  44.7 
14  44.6 

14  45.4 
14  44.4 
14  45.2 

54    7.1 
53  59.8 
53  59.6 

-0.47 
-0.15 
+  0.12 

54    2.5 

53  58.9 

54  1.8 

-0.31 
-0.01 
+  0.23 

21  19.7 

22  3.9 
22  49.5 

1.82 
1.87 
1.93 

25.5 
26.5 
27.5 

28 
29 
30 

14  46.2 
14  49.1 
14  53.3 

14  47,5 
14  51.1 
14  55.9 

54    5.4 
54  16.2 
54  31.6 

+  0.35 
0.55 
0.72 

54  10.2 
54  23.4 
54  40.9 

+  0.45 
0.64 
0.81 

23  36.5 

6 

0  24.8 

1.99 
2.04 

28.5 

29.5 

0.7 

31 

14  58.6 

15     1.7 

54  51.1 

+  0.89 

55    2.3 

+  0.97 

1  14.0 

2.06 

1.7 

1 
1 
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V. 


GEEENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

1 

Qonr. 

Bight  AaoeDsion. 

Pitflfor 
IMinnte. 

Dedinatioii. 

Diff.for 
IMinate. 

Hoar. 

Rigbt^soension. 

DUKfor 
IMlnoteu 

DifTfor 
IMinoto. 

THURSDAY  1. 

SATDEDAT  3. 

li    m     B 

s 

O         /         // 

II 

h    m      8 

s 

O        1        II 

u 

0 

15  32  30.48 

9.0440 

S.17    2   8.4 

4.610 

0 

17  12  41.15 

9.1930 

S.19   9   0.1 

0.559 

1 

15  34  33.18 

9.0460 

17    6  42.7 

4.534 

1 

17  14  48.56 

9.1941 

19   9  30.5 

0.461 

2 

15  36  36.00 

9.0480 

17  11  12.5 

4.458 

2 

17  16  56.04 

9.1959 
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GREENWICH  MEAN  TIME* 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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h     m     8            8                 o     /    «             // 
17  51  33.79      9.1654  B.  19   7  58.8       i.087 

84IM3 

fU)049 

3.173 
3.088 

3 

16  15  39.90 

8.0068 

18  23  11.9 

3.004 

4 

16  17  45.73 

SUMiei 

18  26   9.6 

9.919 

5 

16  19  51.67 

8.1000 

18  29   2.2 

9.833 

6 

16  21  57.73 

8.1019 

18  31  49.6 

•  9.747 

7 

16  24    3.90 

8.1038 

18  34  31.9 

9UM9 

. 

8 

16  26  10.18 

8.1057 

18  37   9.0 

9Ji76 

9 

16  28  16.58 

8.1076 

18  39  41.0 

9.480 

10 

16  30  23.09 

8.1093 

18  42   7.7 

9.408 

It 

16  32  29.70 

8.1111 

18  44  29.2 

9.315 

U 

16  34  36.42 

8.1198 

18  46  45.5 

9.997 

^ 

13 

16  36  43.24 

8.1146 

18  48  56.5 

9.139 

14 

16  38  50.17 

8.1163 

18  51    2.2 

9.050 

15 

16  40  57.20 

9.1160 

18  53   2.5 

IJWl 

16 

16  43    4.33 

9.1196 

18  54  57.5 

1.879 

17 

16  45  11.55 

9.19)9 

18  56  47.2 

1.784 

PHASES  OF  THE  MOON. 

18 
19 
20 

16  47  18.87 
16  49  20i29 
16  51  33.80 

9.1998 

18  58  31.6 

19  0  10.6 
19    144.1 

1.605 

9.1944 
9.1959 

1.604 
1.513 

J          «.           

21 
22 

16  53  41.40 
16  55  49.09 

9.1974 

9.1988 

19  3  12.2 
19   4  34.9 

1.493 
1.339 

d      h       m 
J)  First  Quarter     ...      7    12      4.4 

23 

16  57  56.86 

9.1309 

8.19   5  52.1 

1.949 

O  Full  Moon     ....    14      4    37.3 

C  liaBt  Quarter ....    21      1    43.6 

PI 

IIDAY  80. 

•  New  Moon    ....    29      6    54.2 

0 
1 

17    0    4.72 
17    2  12.66 

9.1317 
9.1330 

3.19   7   3.9       1.151 

19   8  10.2 

1.059 

. 

2 

17    4  20.68 

9.1344 

19   9  11.0 

0.067 

d       h 

3 

17    6  28.79 

9.1357 

19  10   6.3 

0.876 

<r  Perigee 13    16.8 

4 

17    8  36.97 

8.1370 

19  10  56.1 

0.784 

C  Apogee 26    12.8 

5 

17  10  45.23 

8.1389 

19  11  40.4 

0.609 

6 
7 

17  12  53.56 
17  15    lJd7 

9.1395 
9.1407 

19  12  19.1 
19  12  .52.3 

0.509 
0.506 

i     8 

17  17  10.44 

9.1418 

19  13  19.9 

0.413 

9 

17  19  18.98 

9.1498 

19  13  41.9 

0.391 

10 

17  21  27.58 

8.1439 

19  13  58.4 

0.988 

11 

17  23  36.25 

8.1450 

1914   9.3 

0.135 

12 

17  25  44.98 

8.1460 

19  14  14.6 

-0.049 

13 

17  27  53.77 

9.1470 

19  14  14.3 

•f  0.059 

14 

17  m    2.62 

9.1470 

19  14   8.4 

0.146 

15 

17  32  11.52 

9.1488 

19  13  56.8 

OiHO 

16 

17  34  20.48 

9.1497 

19  13  39.6 

0.333 

17 

17  36  29.49 

9.1505 

19  13  16.8 

0.497 

18 

17  38  88.54 

9.1513 

19  12  48.3 

0.599 

19 

17  40  47.64 

9.1591 

19  12  14.2 

0.616 

20 

17  42  56.79 

9.1598 

19  1134.4 

0.710 

21 

17  45    5.98 

9.1535 

19  10  49.0 

0.804 

22 

17  47  15.21 

9.1549 

19   9  57.9 

0.888 

23 

17  49  24.48 

9.1518 

19  9    1.2 

0.909 

24 

17  51  33.79 

9.1554 

S.19   7  58.8 

1.087 

• 

13 


194 


NOVEMBER,   1883. 


XIII. 


6BEENWIGH  MEAN  TIME. 


LUNAR  DISTANCES. 


1 


8 


10 


Name  and  Direction 
of  Ol^eot. 


11 


Sun  W. 

aAquilsB  E. 

Fomalliaut  E . 

Sun  .  W. 

a  AqiiilfB  E  . 

Fomalhaut  E . 

Sun  W. 

a  Aquilss  E  . 

Fomalhaut  E . 

a  Pegasi  E  . 

Sun  W. 

Antares  W. 

Fomalhaut  E . 

a  Pegasi  E  . 

Sun  W. 

Antares .  W. 

Fomalhaut  £ . 

a  Pegasi  E . 

Sun  W. 

Antares  W. 

Fomalhaut  E . 

a  Pegasi  E  • 

Sun  W. 

Antaupes  W. 

a  Pegasi  E  . 

a  Arietis  E . 

Sun  W. 

Autai-es  W. 

Gt  Arietis  E  . 

Saturn  E  . 

Aldebaran  E . 

Sun  W. 

Antares  W. 

a  Aquilie  W. 

Gt  Arietis  E  . 

Saturn  E  . 

Aldebaran  E . 

Sun  W. 

aAqiiilss  W. 

oc  Arietis  E  . 

Saturn  E . 

Aldebaran  E  . 

a  AquileB  W. 


Noon« 


O  /         // 

1G20  51 

67  27  33 
i^  30  39 

27  14  46 
56  54  14 
86  47  36 

38  13  37 
46  40  27 
76  1  44 

91  36  23 

49  19  54 
24  30  28 

65  16  58 
79  58  15 

60  36  38 
36  20  23 
54  39  51 

68  12  18 

72  7  18 
48  36  10 
44  24  28 
56  18  52 

83  55  43 

61  14  25 
44  21  31 

86  31  25 

96  5  39 
74  16  18 

73  34  24 
106  29  57 
106  38  45 

108  40  16 

87  43  46 
41  41  21 
60  15  2 

92  50  51 

93  4  33 

121  41  23 
53  20  31 
46  34  45 

78  45    2 

79  3  42 

66  4  52 


P.L. 

of 

Diff. 


3439 
3S31 
3515 

3419 
3697 
3487 

3371 
3839 
3481 
3165 

3319 
3169 
3508 
3117 

3833 
9976 
3601 
3069 

3133 
9849 
3856 
3030 

301) 
9719 
3037 
9739 

9879 
9574 
9610 
9510 
9537 

9799 
9433 
3380 
9480 
9379 
9396 

9574 
9687 
9394 
9934 
9959 

9604 


mh. 


O  I         II 

17  42  23 
66    7  43 

96  10  32 

28  36  49 
55  36  9 
85  26  57 

39  36  26 
45  25  58 

74  40  59 

90  9  32 

50  43  51 
25  57  22 

63  56  43 
78  30  26 

62  2  8 
37  51    6 

53  21  18 

66  43  30 

73  34  48 
50  9  43 
43  10  23 

54  49  16 

85  25  42 
62  50  49 

42  52    4 

84  55  28 

97  38  34 

75  55  48 
71  55  43 

104  48  58 
104  58  23 

110  16  27 
89  26  34 

43  4  0 
58  33  34 

91  6  36 
91  20  55 

123  20  54 
54  53    6 

44  51     2 

76  57  25 

77  16  42 

67  43  42 


P.L. 

oil 
Diff. 


8437 
3539 
3511 

3406 
3646 
3485 

3366 
3870 
3489 
3159 

3304 
3139 
3515 
3111 

3999 

9058 

*Moa 
vXhRe 

3063 

3119 
9896 
3900 
3097 

9994 
9695 
3045 
9718 

9853 
95.')7 
9594 
9494 
9590 

9704 
9415 
3300 
9475 
9355 
9380 

9556 
9844 
9387 
9917 
9943 

9577 


VPi. 


o 

19 


3  58 


64  48    2 

94  50  20 

29  58  56 
54  18  24 

84    6  16 

40  59  23 
44  12  8 
73  20  15 

88  42  34 

52  7  58 
27  24  53 

62  36  36 
77    2  30 

63  27  51 
39  22  11 

52  3    7 

65  14  35 

75  2  35 
51  43  37 

41  57  12 

53  19  37 

86  56    2 

64  27  36 
41  22  47 
83  19  12 

99  11  53 

77  35  42 

70  16  40 

103    7  36 

103  17  38 

111  53    2 

91  9  47 
44  28  11 
56  51  46 

89  21  56 
89  36  52 

125  0  50 
56  26  37 
43  7  8 
75  9  23 
75  29  18 

69  23  8 


P.L. 

of 

Biff. 


3433 
3549 
3506 

3404 
3665 

3483 

3358 
3914 
3484 
3153 

3994 
3104 
3594 
3105 

3910 
9941 
3644 

3057 

3104 

9811 


ix>. 


3095 

9977 
9678 
3056 

9703 

9835 
9539 
9579 
9477 
9503 


9398 
3297 
9469 
9337 
9363 

9538 
9809 
9381 
9900 
9996 

9S53 


ti      I     II 

20  25  37 

63  28  32 
93  30    3 

31  21  8 
53  1  0 
82  45  33 

42  22  27 
42  59  2 
71  59  33 

87  15  29 

53  32  16 
28  52  58 
61  16  38 

75  34  27 

64  53  48 
40  53  38 

50  45  20 
63  45  33 

76  30  40 
53  17  51 

40  45  2 

51  49  55 

88  26  43 
66  4  45 
39  53  44 
81  42  36 

100  45  36 
79  16  1 
68  37  16 

101  25  50 
101  36  29 

113  30  2 
92  53  25 
45  53  48 
55  9  39 
87  36  50 
87  52  24 

126  41  10 
58  1  2 

41  23  6 
73  20  56 
73  41  30 

71  3  8 


P.L. 

of 

Di£ 


3430 
35581 
9609 


3481 
3351 


3487 
3147 


3079 
3533 
3099 

3196 


3670 
3069 

3089 

9794 
4039 
3084 


9661 
3071 

9687 

9616 


9564 
9460 
9485 


9380 
3159 
9449 
9319 
8345 

9991 
9764 
9376 
9184 
9910 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 

1 

Name  Mid  Direction 
of  Object. 

Midnight. 

P.  L. 

of 

Diff. 

x\^. 

P.L. 

of 

Biff. 

XVlUh 

P.L. 

of 

Diff. 

xxi»». 

P.L 

of 

Diff. 

Sun 

a  Aquilee 

Fomalhniit 

W. 
E. 
E. 

O           /        II 

21  47  19 
62    9  13 
92    9  41 

3497 
3571 
3496 

o         /        // 

23    9    5 
60  50    7 
90  49  15 

3494 
3583 
3405 

0           /        /» 

24  30  54 
59  31  14 
89  28  45 

3490 
3597 
3499 

O           /         /• 

25  52  48 
58  12  36 
88    8  12 

3416 
3611 
3489 

2 

Sun 

a  Aqiiilce 

Fonialkaut 

W. 
E. 
E. 

32  43  26 
51  43  58 
81  24  48 

3394 
3709 

3480 

34    5  49 
50  27  21 
80    4    2 

3388 

3736 
3460 

a5  28  19 
49  11  12 
78  43  16 

3383 
3765 
3480 

36  50  55 
47  55  33 
77  22  30 

3378 
3796 
3480 

3 

Sun 

a  Aquilce 

Fomalhaut 

a  Pegasi 

W. 
E. 
E. 
E. 

43  45  39 
41  46  45 
70  38  54 
a5  48  16 

3344 

4016 
3469 
3149 

45    8  59 
40  35  21 
69  18  18 
84  20  57 

33n 

4077 
3403 
3135 

46  32  28 
39  24  57 
67  57  46 
82  53  30 

3399 
4144 
3497 
3199 

47  56    6 
38  15  38 
66  37  19 
81  25  56 

3390 
4991 
3503 
3194 

4 

Sun 
Antares 
Fomalhaut 
a  Pegasi 

W. 
W. 
E. 
E. 

54  56  45 
30  21  33 
59  56  50 
74    6  16 

3976 
3056 
3544 
3003 

56  21  25 
31  50  37 
58  37  14 
72  37  58 

3965 
3034 
3555 
3087 

57  46  17 
a3  20    7 
57  17  51 
71    9  32 

3955 
3013 
3569 
3081 

59  11  21 
34  50    3 
55  58  43 
69  40  59 

3944 
9994 

3584 
3074 

5 

Sun 
Antares 
Fomalhaut 
a  Pegasi 

W. 
W. 
E. 
£. 

66  19  59 
42  25  27 
49  28    1 
62  16  25 

3186 
9907 
3608 
3047 

67  46  25 
43  57  37 
48  11  12 
60  47  10 

3179 
9891 
3730 
3049 

69  13    7 

45  30    7 

46  54  57 
59  17  49 

3160 
9675 
3768 
3038 

70  40    4 
47    2  58 
45  39  21 
57  48  23 

3146 
9859 
3809 
3034 

6 

Sun 
Antares 
Fomalhaut 
a  Pegasi 

W. 
W. 
E. 
E. 

77  59    3 
54  52  27 
39  34     1 
50  20  12 

3074 
9778 
4118 
3093 

79  27  44 
56  27  24 
38  24  17 
48  50  28 

3060 
9761 
4909 
3094 

80  56  44 
58    2  43 
37  15  5!) 
47  20  45 

3043 
9745 
4311 
3096 

82  26    4 
59  38  23 
36    9  17 
45  51    5 

3097 
9798 
4499 
3031 

7 

Sun 
Antares 
a  Pegnsi 
a  Arietis 

W. 
W. 

E. 
E. 

89  57  46 
67  42  17 
:)8  24  59 
80    5  39 

9943 
9644 
3080 
9679 

91  29  10 
69  20  12 
36  56  36 

78  28  21 

9995 
9697 
3119 
9657 

a3    0  57 
70  58  30 
35  28  41 
76  50  43 

9907 
9610 
3140 
9641 

94  33    7 
72  37  12 
34     1  20 
75  12  44 

9890 
9599 
3176 
S686 

8 

Sun 
Antares 
a  Arietis 
Saturn 
Aldebaran 

W. 
W. 
E. 
E. 
E. 

102  19  43 
80  56  44 
66  57  31 
99  43  40 
99  54  55 

9798 
9504 
9546 
9449 
9468 

103  54  14 
82  37  52 
65  17  25 
98    1    5 
98  12  57 

9778 
9486 
9533 
9494 
9450 

105  29  10 
84  19  25 
63  36  58 
96  18    5 
96  30  34 

9759 
9466 
9518 
9407 
9433 

107    4  31 
86    1  23 
61  56  10 
94  34  40 
94  47  46 

9741 
9450 
9504 
9390 
9415 

9 

Sun 

Antares 

aAquilflB 

a  Arietis 

Saturn 

Aldebaran 

W. 
W. 
W. 

E. 
E. 
E. 

1 15    7  38 
94  37  28 
47  20  46 
53  27  14 

85  51  19 

86  7  30 

9647 
9363 
3007 
9436 
9309 
SIQ8 

116  45  19 
96  21  56 
48  48  59 
51  44  31 
84    5  23 
84  22  11 

9690 
9346 
3038 
9434 
9985 
9311 

118  23  a5 
98    6  48 
50  18  24 
50    1  31 
82  19    1 
82  36  27 

9610 
9399 
9985 
9413 
9968 
9993 

120    2  16 
99  52    5 
51  48  56 
48  18  15 
80  32  14 
80  50  17 

9501 
9319 
9035 
9403 
9951 
9976 

10 

Sun 

a  Aquilie 

a  Arietis 

Saturn 

Aldebaran 

W. 
W. 
E. 
E. 
E. 

128  21  54 
Si)  36  17 
39  38  57 
71  32    5 
71  53  17 

9504 
9798 
9374 
9168 
9104 

130    3    2 
61  12  20 
37  54  45 

69  42  50 

70  4  40 

9487 
9693 
9373 
;     9153 
9178 

131  44  33 
62  49    9 
36  10  32 

67  53  12 

68  15  40 

9479 
9669 
9376 
9138 
9164 

133  26  26 

64  26  40 

34  26  23 

1    66    3  11 

66  26  18 

9456 
9639 
9382 
9193 
9149 

11 

a  Aquilie 

W. 

72  43  41 

9607 

74  24  44 

9488 

76    6  14 

9470 

77  48    9 

94fi3 

1 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

11 

P.L. 

P.L. 

P.L. 

P.  L 

Nan^o-  aad-  Direotioii 
of -direct 

Noon. 

of 
DUL 

nih. 

of 
Diff. 

Vlh. 

of 
Diff. 

DD^ 

of 
DUT 

Fomalhaut 

W. 

Oil* 

39    2  45 

3467 

Oil* 

40  23  46 

3365 

Oil! 

41  46  54 

3853 

O          1        It 

43  12    0 

3169 

Satdbn 

E. 

64  12  47 

9109 

6222    1 

9005 

60  30  54 

9081 

58  39  26 

9068 

Aldebaran 

E:. 

64  36  34 

9135 

62  46  28 

9190 

60  56    0 

9107 

59    5  11 

9004 

12 

Fomalhaut 

W. 

50  41  39 

9897 

52  15  32 

9778 

53  50  29 

9733 

55  26  25 

9989 

a  Pegasi 

W. 

32    032 

9677 

33  37  43 

9606 

35  16  30 

9545 

36  56  41 

9499 

Saturn 

E. 

49  17  19 

9011 

47  24    2 

9001 

45  30  30 

1003 

43  36  44 

1964 

Aldebaran 

E. 

49  46  27 

9038 

47  53  52 

9090 

46    1     3 

9090 

44    8    0 

9019 

Pollux 

E. 

92  39  55 

9135 

90  49  34 

9115 

88  58  58 

9107 

87    8    9 

9099 

Jupiter 

E. 

105  36  51 

9009 

103  44  53 

9069 

101  52  40 

9049 

100    0  12 

9034 

13 

Fomalhaut 

W. 

63  38    7 

9549 

65  18  22 

9981 

66  59    6 

9509 

68  40  16 

9467 

a  Pegasi 

W. 

45  :»  29 

9310 

47  19  14 

9987 

49    5  33 

9966 

50  52  23 

9917! 

Saturn 

E. 

34    5    0 

1954 

32  10  13 

1951 

30  15  21 

1948 

28  20  24 

1946 

Aldebaran 

E. 

34  40    7 

1968 

32  46  10 

1963 

30  52    9 

1981 

28  58    5 

1961 ; 

Pollux 

E. 

77  51  26 

9079 

75  59  44 

9070 

74    7  59 

9060 

72  16  12 

9068i 

Jupiter 

E. 

90  34  53 

9009 

88  41  22 

1998 

86  47  44 

1904 

84  54     1 

1999 

1 

Mars 

E. 

99  40    7 

9116 

97  49  33 

9119 

95  58  52 

9100 

94    8    6 

9105 

Regulus 

E. 

114  21  16 

1905 

112  27  34 

1990 

110  33  44 

1087 

108  39  49 

1964  1 

14 

Fomalhaut 

W. 

77  10  43 

9438 

78  53  24 

9434 

80  36  10 

9CB 

82  18  59 

1 
9433- 

a  Pegani 

W. 

59  52    7 

9J91 

61  40  48 

9185 

63  29  38 

9189 

65  18  33 

9180 

Pollux 

E. 

62  57  46 

9085 

61    6  24 

9099 

59  15  12 

9100 

57  24  13 

9111 

Jupiter 

E. 

75  24  57 

1994 

73  31  13 

1996 

71  37  33 

9000 

69  43  58 

9004 

Mars 

E. 

84  53  38 

9105 

a3    2  47 

9)08 

81  12    0 

9119 

79  21  19 

91161 

Regulus 

E. 

99    9  32 

1089 

97  15  30 

1985 

95  21  32 

1988 

93  27  a9 

1983 

15 

a  Pegasi 

W. 

74  23  14 

9190 

76  11  57 

9195 

78    0  32 

9909 

79  48  57 

9910 

aArietis 

W. 

30  50  29 

9979 

32  37  10 

SB54 

34  24  17 

9949 

36  11  42 

9934 

Pollux 

£. 

48  13  52 

9163 

46  24  59 

9903 

44  36  36 

9396 

42  48  47 

9950 

Jupiter 

E. 

60  18  20 

9041 

58  25  49 

9051 

56  33  34 

9061 

54  41  35 

9079 

Mars 

E. 

70  10    1 

9159 

68  20  21 

9161 

66  30  55 

9179 

64  41  46 

9184 

Regulus 

E. 

84    0  16 

9095 

82    7  21 

9033 

80  14  39 

9043 

78  22  12 

9054: 

16 

a  Pegasi 

W. 

88  47  26 

9966 

90  34  15 

9080 

92  20  44 

9995 

94    6  51 

9311  , 

a  Arietis 

W. 

45  10  26 

igiXi 

46  58    5 

9330 

48  45  35 

9946 

50  32  54 

9955; 

Jupiter 

E. 

45  26  30 

9143 

43  36  36 

9160 

41  47    8 

9178 

39  58    7 

9196 

Mars 

E. 

55  40  42 

9953 

53  53  34 

9970 

52    6  51 

9987 

50  20  33 

9305 

Regulus 

E. 

69    4  22 

9116 

67  13  47 

9131 

65  23  35 

9146 

63  33  46 

9161 

17 

a  Arietis 

W. 

59  25  44 

S314 

61  11  23 

9398 

62  56  42 

9343 

64  41  39 

1 
8358 

Saturn 

W. 

26  22  33 

ssno 

28  11     0 

9917 

29  59    2 

9934 

31  46  39 

9951 

Aldebaran 

W. 

25  37  22 

9939 

27  24  52 

SB54 

29  11  59 

9970 

30  58  42' 

9987, 

Mars 

E. 

41  36    4 

9410 

39  52  43 

9433 

38    9  56 

9458 

36  27  44 

94A5 

Regulus 

E. 

54  30  48 

9947 

52  43  31 

9966 

50  56  42 

9986 

49  10  22 

9305 

Spica 

E. 

108    5  10 

9991 

106  17  14 

9939 

104  29  44 

9956 

102  42  40 

9974 

18 

a  Arietis 

W. 

73  20  37 

9449 

75    3  11 

9460 

76  45  20 

9478 

78  27    4 

9497 

Saturn 

W. 

40  38    6 

9344 

42  23    2 

9369 

44    7  31 

9381 

45  51  33 

9400 

Aldebaran 

W. 

39  46    3 

9375 

41  30  13 

9393 

43  13  57 

9419 

44  57  15 

9431 

Regulus 

E. 

40  26    2 

9410 

38  42  42 

9433 

36  59  54 

9456 

35  17  39 

9479| 

Spica 

E. 

93  54    2 

9367 

92    9  40 

9387 

90  25  46 

9405 

88  42  19 

9494  : 

Sun 

E. 

127  32  36 

9606 

125  55  51 

9716 

124  19  33 

9737 

122  43  42 

9738 

XVI. 


NOVEMBER,   1883. 


197 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

11 

Kame  and  Diraotion 
of  Oliiject. 

Midnight. 

P.L. 

of 

Diff. 

XVk. 

P.L. 

of 

Diff. 

xvnih. 

P.L. 

of 

Diff. 

XX1»^. 

P.L. 
of 

Diff. 

Fomalhaut 

W. 

4l38  si 

3081 

46    7  27 

3006 

4^37  30 

9949 

0/1/ 

49    8  56 

9881 

Satubit 

E. 

56  47  38 

90&5 

54  55  30 

9044 

53    3    4 

9039 

51  10  20 

9091 

Aldeboran 

E. 

57  14    3 

9089 

55  22  36 

9070 

53  30  50 

9059 

51  38  47 

9048 

12 

Fomalhaut 

W. 

57    3  16 

9655 

58  40  56 

9093 

60  19  20 

9603 

61  58  25 

9S66 

aPegasi 

W. 

38  38    6 

8445 

40  20  37 

9406 

42    4    5 

9369 

43  48  24 

9337 

Saturn 

E. 

41  42  44 

i»n 

39  48  33 

1970 

37  54  11 

1964 

35  59  40 

1966 

Alciebaran 

E. 

42  14  45 

9005 

40  21  19 

1999 

38  27  43 

1904 

36  33  59 

1969 

Pollux 

E. 

85  17    8 

9009 

83  25  56 

9085 

81  34  34 

9079 

79  43    3 

9075 

Jupiter 

E. 

98    7  31 

9096 

96  14  37 

9019 

94  21  32 

9019 

92  28  17 

9007 

13 

Fomalhaut 

W. 

70  21  48 

9479 

72    3  40 

'9461 

73  45  48 

9451 

75  28  10 

9443 

a  Pegasi 

W. 

52  39  40 

9999 

54  27  20 

9918 

56  15  20 

9907 

58    3  37 

9198 

Saturn 

E. 

26  25  24 

1944 

24  30  22 

1044 

22  35  20 

1945 

20  40  19 

1948 

Aldebaran 

E. 

27    4    1 

1989 

25    9  58 

1984 

23  15  58 

1987 

21  22    4 

1994 

Pollux 

E. 

70  24  24 

9070 

68  32  38 

9079 

66  40  55 

9075 

64  49  17 

9079 

Jupiter 

E. 

83    0  14 

1991 

81    6  25 

1900 

79  12  35 

1900 

77  18  45 

1901 

Mars 

E. 

92  17  15 

9104 

90  26  22 

9103 

88  35  27 

9103 

86  44  32 

9103 

Regulus 

E. 

106  45  49 

1989 

104  51  46 

1980 

102  57  41 

1980 

101    3  36 

1981 

14 

Fomalhaut 

W. 

84    1  47 

9434 

85  44  33 

9438 

87  27  14 

9449 

89    9  48 

9450 

a  Pegasi 

W. 

67    7  31 

9178 

68  56  31 

9179 

70  45  30 

9189 

72  34  25 

9186 

Pollux 

E. 

55  33  30 

9199 

53  43    4 

9134 

51  52  57 

9149 

50    3  12 

9165 

Jupiter 

E. 

67  50  30 

9010 

65  57  11 

9016 

64    4    2 

9094 

62  11     5 

9039 

Mars 

E. 

77  30  44 

9191 

75  40  17 

9198 

73  50    0 

9135 

71  59  54 

9143 

Regulus 

E. 

91  33  53 

1997 

89  40  14 

9003 

87  46  44 

9009 

85  53  24 

9017 

15 

aPecasi 

W. 

81  37    9 

9990 

83  25    7 

9930 

85  12  50 

9941 

87    0  17 

9953 

aAnetis 

W. 

37  59  19 

9990 

39  47    4 

9996 

41  34  53 

9996 

43  22  41 

9999 

Pollux 

E. 

41     I  34 

9977 

39  15    1 

9309 

37  29  14 

9344 

35  44  18 

9389 

Jupiter 

E. 

52  49  53 

9084 

50  58  30 

9008 

49    7  28 

9113 

47  16  48 

9197 

Mars 

E. 

62  52  54 

9196 

61     4  20 

9909 

59  16    6 

itta 

57  28  13 

9938 

Regulus 

E. 

76  30    2 

9065 

74  38    9 

9077 

72  46  *34 

9060 

70  55  18 

9109 

16 

a  Pegasi 

W. 

95  52  34 

9398 

97  37  53 

9345 

99  22  47 

9363 

101    7  15 

9389 

a  Arietis 

W. 

52  20    0 

9964 

54    6  52 

9976 

55  53  27 

9987 

57  39  45 

9300 

Jupiter 

E. 

38    9  34 

9916 

36  21  30 

9937 

34  33  58 

9960 

32  46  59 

9983 

Mars 

E. 

48  34  41 

9394 

46  49  17 

9344 

45    4  22 

9365 

43  19  57 

9387 

Regulus 

E. 

61  44  20 

9177 

59  55  18 

9194 

58    6  42 

9919 

56  18  32 

99S9 

17 

a  Arietis 

W. 

66  26  14 

9374 

68  10  26 

9391 

69  54  14 

9407 

71  37  38 

9495 

Saturn 

W. 

33  33  50 

9970 

35  20  34 

9987 

37    6  52 

9306 

38  52  43 

9395 

Aldebaran 

W. 

32  45    1 

9304 

34  30  55 

9391 

36  16  24 

9339 

38    1  27 

9357 

Mars 

E. 

34  46  10 

9513 

33    5  15 

9543 

31  25     1 

9574 

29  45  30 

9607 

Regulus 

E. 

47  24  30 

9396 

45  39    8 

9346 

43  54  16 

9367 

42    9  54 

9388 

Sj>ica 

E. 

100  56    2 

99IK{ 

99    9  51 

9311 

97  24    7 

9330 

95  38  51 

9348 

18 

a  Arietis 

W. 

80    8  22 

9515 

81  49  14 

9533 

83  29  41 

9559 

85    9  42 

9571 

Saturn 

W. 

47  35    8 

9419 

49  18  16 

9438 

51    0  57 

9457 

52  43  11 

9476 

Aldebaran 

W. 

46  40    6 

9450 

48  22  30 

9468 

50    4  28 

9467 

51  45  59 

9507 

Regulus 
Spica 

E. 

33  35  57 

9504 

31  54  50 

9530 

30  14  18 

9556 

28  34  22 

9583 

E. 

86  59  19 

9443 

85  16  46 

9463 

83  34  41 

9489 

81  53    3 

9501 

' 

Sun 

E. 

121    8  19 

9778 

119  33  23 

9799 

117  58  54 

9890 

116  24  52 

9840 

198 


NOVEMBER,   1883. 


xvn. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

i4 

19 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Dlrectloii  1 

Noon. 

of 

mh. 

of 

Vlh. 

of 

IXb. 

of 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

aArietin 

W. 

O         1       n 

86  49  17 

S5Q0 

88  28^26 

9608 

O         /       n 

90    7  10 

9097 

O           /        /< 

91  45  28 

«Md  i 

Saturit 

W. 

54  24  58 

SM94 

56    6  19 

9514 

57  47  13 

9539 

59  27  42 

9551 

Aldeboran 

w. 

53  27    3 

8SS5 

55    7  41 

9543 

56  47  54 

S569 

58  27  41 

9581  ' 

Spica 

E. 

80  11  51 

S5Q0 

78  31     6 

9530 

76  50  47 

9558 

75  10  54 

9577' 

Suit 

E. 

114  51  16 

9861 

113  18    7 

9681 

111  45  24 

9901 

110  13    7 

989S* 

20 

Satdrn 

W. 

67  43  48 

9640 

69  21  49 

9667 

70  59  27 

9674 

72  36  42 

90B1 

Aldebaran 

W. 

66  40  22 

9670 

68  17  42 

9688 

69  54  38 

9704 

71  31  12 

9791  ' 

Pollux 

W. 

26  17  54 

3109 

27  44  49 

3198 

29  12  25 

3109 

30  40  32 

3083 

Spica 

E. 

66  57  48 

9067 

65  20  24 

9684 

63  43  23 

9701 

62    6  45 

9718 

Sun 

E. 

102  38    2 

3090 

101    8  14 

3038 

99  38  49 

3057 

98    9  47 

3075 

21 

Satu&n 

W. 

80  37  30 

9700 

82  12  38 

9784 

83  47  27 

9796 

85  21  58 

9811' 

Aldebaran 

W. 

79  28  39 

9799 

81    3    8 

9614 

82  37  17 

9899 

84  11     7 

9843' 

Pollux 

W. 

38    5  20 

3049 

39  34  41 

3041 

41    4    3 

3041 

42  33  25 

3043 

Jupiter 

W. 

24    0  29 

9018 

25  32  25 

9990 

27    4  19 

9993 

28  36    9 

9997 

Spica 

E. 

54    9    0 

V79J 

52  34  28 

9819 

51    0  16 

9897 

49  26  23 

9M1  1 

Sun 

E. 

90  50    3 

3169 

89  23    8 

3177 

87  56  32 

3193 

86  30  15 

3900 

22 

Aldebaran 

W. 

91  55  59 

9907 

93  28    9 

9919 

95    0    4 

9990 

96  31  45 

9941 

Pollux 

W. 

49  59  24 

3061 

51  28  21 

3067 

52  57  11 

3079 

54  25  55 

3077 

Jupiter 

W. 

36  13  33 

9960 

37  44  36 

9968 

39  15  29 

9976 

40  46  12 

9963' 

Mars 

W. 

24  40  16 

3919 

26    6  11 

3904 

27  32  15 

3196 

28  58  26 

3195 

Spica 

E. 

41  41  19 

9906 

40    9    7 

9917 

38  37  10 

9998 

37    5  27 

9038 

Sun 

E. 

79  23  14 

3979 

77  58  38 

3999 

76  34  17 

3305 

75  10  11 

3316 

23 

Pollux 

W. 

61  47  59 

3104 

63  16    4 

3109 

64  44    3 

3114 

66  11  55 

1 
3119. 

Jupiter 

W. 

48  17  31 

3018 

49  47  21 

3096 

51  17    2 

3031 

52  46  36 

3038 

Mars 

W. 

36    9  51 

3195 

37  36    6 

3107 

39    2  19 

3199 

40  28  29 

3901 

ReguiuB 

W. 

24  46  24 

3089 

26  14  55 

3080 

27  43  29 

3079 

29  12    4 

3080 

Sun 

E. 

68  12  54 

SM9 

66  50    2 

3378 

65  27  21 

3387 

64    4  50 

3305 

24 

Pollux 

W. 

73  29  56 

3140 

74  57  17 

3143 

76  24  34 

3146 

77  51  46 

3150 

Jupiter 

W. 

60  12  41 

3063 

61  41  36 

3066 

63  10  27 

3070 

64  39  13 

3074 

Mars 

W. 

47  38  38 

3914 

49    4  31 

3915 

50  30  22 

3918 

51  56  10 

3919 

Reguius 

W. 

36  34  39 

3087 

38    3    4 

3090 

39  31  26 

3099 

40  59  46 

3093 

Sun 

E. 

57  14  27 

3430 

55  52  45 

3437 

54  31  10 

3449 

53    9  41 

3447 

25 

Pollux 

W. 

a5    6  58 

3169 

86  33  52 

3165 

88    0  43 

3167 

89  27  32 

3167  i 

Jupiter 

W. 

72    2    3 

3087 

73  30  29 

3088 

74  58  53 

3090 

76  27  15 

3091  , 

Mars 

W. 

59    4  44 

3995 

60  30  23 

3996 

61  56     1 

3996 

63  21  39 

S997 

Reguius 

W. 

48  20  56 

3100 

49  49    5 

3101 

51  17  13 

3101 

52  45  21 

3109 

Sun 

E. 

46  23  35 

3408 

45    2  35 

3471 

43  41  38 

3473 

42  20  44 

3475 

26 

Jupiter 

W. 

83  48  49 

3099 

85  17    8 

3099 

86  45  27 

3091 

88  13  47 

3091 

Mars 

W. 

70  29  50 

3994 

71  55  31 

3993 

73  21  13 

3991 

74  46  57 

»19 

Reguius 

W. 

60    5  57 

3101 

61  34    5 

3100 

63    2  14 

3099 

64  30  25 

3068, 

Sun 

E. 

35  36  47 

3484 

34  16    5 

3485 

32  55  24 

3486 

31  34  44 

3467 

27 

Jupiter 

W* 

95  35  49 

3083 

97    4  20 

3081 

98  32  53 

3078 

100    1  29 

9075 

Mars 

W. 

81  56  10 

3909 

63  22    9 

3906 

84  48  11 

3903 

86  14  17 

3900 

Reguius 

W. 

71  51  47 

3060 

73  20  10 

3087 

74  48  36 

3083 

76  17    6 

3081 

Sun 

E. 

24  51  41 

3403 

23  31    9 

3404 

22  10  38 

3497 

20  50  10 

3499 
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P.L. 

P.L. 

P.L. 

P.L. 

=31 
I** 

19 

Name  and  Direction 
of  Old«ct. 

MidnigbL 

of 
Diff. 

XVh. 

of 
Diff. 

XVllli* 

of 
Diff. 

XXIJ». 

of 
Diff. 

a  Arietis 

W. 

0        1        II 

93  23  20 

9665 

O         1        II 

95    0  47 

9683 

O           /         // 

96  37  49 

9709 

Oil' 

98  14  26 

9790 

Saturn 

W. 

61    7  45 

3569 

62  47  23 

9587 

64  26  36 

9605 

m    5  24 

9693 

Aldebaran 

w. 

60    7    2 

8599 

61  45  58 

9617 

63  24  30 

9635 

05    2  38 

9659 

Spica 

£. 

73  31  27 

S505 

71  52  25 

9613 

70  13  48 

9639 

68  35  :36 

9649 

Sun 

E. 

108  41  16 

8949 

107    9  50 

9969 

105  38  50 

8981 

104    8  14 

3001 

20 

Saturn 

W. 

74  13  34 

9707 

75  50    5 

8«93 

77  26  14 

8rJ9 

79    2    2 

9754 

Aldebaran 

W. 

73    7  24 

8738 

74  43  14 

9753 

76  18  43 

9769 

77  53  51 

9785 

Pollux 

W. 

32    9    2 

3069 

33  37  50 

3057 

35    6  52 

3050 

:^  36    3 

3045 

Spica 

E. 

60  30  29 

8794 

58  54  35 

9751 

57  19    3 

8766 

55  4^3  51 

97^ 

Sun 

E. 

96  41    7 

3093 

95  12  49 

3111 

93  44  53 

3198 

92  17  18 

3145 

S21 

Saturn 

W. 

86  56  11 

8895 

88  30    6 

9838 

90    3  44 

8851 

91  37    6 

8863 

Aldebaran 

W. 

85  44  39 

8857 

87  17  53 

9869 

88  50  51 

8889 

90  23  33 

8894 

Pollux 

W. 

44    2  44 

3046 

45  32    0 

3048 

47    1  13 

3069 

48  30  21 

3056 

Jupiter 

W. 

30    7  53 

3933 

31  39  30 

9938 

33  11     0 

9946 

.  34  42  22 

8953 

Spica 

E. 

47  52  48 

3855 

46  19  31 

9868 

44  46  31 

9680 

43  13  47 

8893 

Sun 

E. 

85    4  17 

3894 

83  38  36 

3938 

82  13  12 

3953 

80  48    5 

3966 

22 

Aldebaran 

W. 

98    3  12 

9951 

99  34  26 

9961 

101    5  28 

9970 

102  36  18 

8979 

Poliux 

W. 

55  54  33 

3089 

57  23    4 

3087 

58  51  29 

3093 

60  19  47 

3098 

Jupiter 

W. 

42  16  46 

8990 

43  47  11 

9098 

45  17  26 

3005 

46  47  3:} 

3019 

Mars 

W. 

30  24  41 

3193 

31  50  58 

3193 

33  17  16 

3193 

34  43  34 

3193 

Spica 

E. 

35  33  57 

9950 

34    2  41 

9960 

32  31  38 

9970 

31     0  48 

•9979 

Sun 

E. 

73  46  18 

3398 

72  22  39 

3338 

70  59  12 

3349 

69  35  57 

3359 

23 

Pollux 

W. 

67  39  42 

3194 

69    7  23 

3198 

70  34  59 

3139 

72    2  30 

3136 

Jupiter 

W. 

54  16    2 

3043 

55  45  21 

3048 

57  14  34 

3054 

58  43  40 

3056 

Mars 

W. 

41  54  37 

3903 

43  20  42 

3907 

44  46  4;3 

3909 

46  12  42 

3911 

Reguhis 

W. 

30  40  38 

3081 

32    9  11 

3089 

33  37  43 

3084 

35    6  12 

30(6 

Sun 

E. 

62  42  28 

3404 

61  20  16 

3411 

59  58  12 

3418 

58  36  16 

3494 

24 

Pollux 

W. 

79  18  55 

3159 

80  46    1 

3156 

82  13    3 

3158 

83  40    2 

3161 

Jupiter 

W. 

66    7  54 

3078 

67  36  31 

3080 

69    5    5 

3083 

70  a*}  35 

3085 

Mars 

W. 

53  21  56 

3991 

54  47  40 

3999 

56  13  23 

3994 

57  39    4 

3995 

Regulus 

W. 

42  28    4 

3005 

43  56  20 

3096 

45  24  34 

3098 

46  52  46 

3100 

Sun 

E. 

51  48  18 

3459 

50  27    0 

3456 

49    5  47 

3461 

47  44  39 

3464 

25 

Pollux 

W. 

90  54  20 

3168 

92  21    7 

3170 

93  47  52 

3179 

95  14  35 

3179 

Jupiter 

W. 

77  55  35 

3099 

79  23  54 

3099 

80  52  13 

3093 

82  20  31 

3093 

Mars 

W. 

64  47  16 

3997 

66  12  53 

3U96 

67  38  31 

3995 

69    4  10 

3995 

Regulus 

W. 

54  13  28 

3109 

55  41  35 

3109 

57    9  42 

3108 

58  37  49 

3101 

Sun 

E. 

40  59  52 

3478 

39  39    3 

3479 

38  18  16 

3481 

36  57  31 

3489 

26 

Jupiter 

W. 

89  42    6 

3089 

91  10  31 

3088 

92  38  55 

3087 

94    7  21 

3085 

Mars 

W. 

76  12  43 

3918 

77  38  31 

3916 

79    4  21 

3914 

80  30  14 

3911 

Regulus 

W. 

65  58  37 

3096 

67  26  51 

3095 

68  55    7 

3099 

70  23  26 

3091 

Sun 

E. 

30  14    5 

3488 

28  53  27 

3488 

27  32  50 

3490 

26  12  15 

3491 

27 

Jupiter 

W. 

101  30    9 

3073 

102  58  52 

3070 

104  27  38 

3068 

105  56  27 

3065 

Mars 

W. 

87  40  26 

3197 

89    6  39 

3193 

90  32  56 

3190 

91  59  17 

3187 

Regulus 

W. 

77  45  40 

3078 

79  14  17 

3074 

80  42  58 

3071 

82  11  43 

3069 

Sun 

E. 

19  29  45 

3ri04 

18    9  25 

3510 

16  49  12 

3518 

15  29    8 

3599 

200 
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I 


Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

FrJd. 
Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 
Sun, 
Mon. 

Tues. 


5 

I 

« 

.a 


o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Aaoenslon. 


Ti      m      • 

16  29  6.86 
116  33  26.40 
16  37  46.55 

16  42  7.30 
16  46  28.62 
16  50  50.45 

16  55  12.78 

16  59  35.61 

17  3  58.89 

17  8  22.58 
17  12  46.67 
17  17  11.15 

17  21  35.97 
17  26  1.09 
17  30  26.49 

17  34  52.18 
17  39  18.10 
17  43  44.21 

17  48  10.49 
17  52  36.92 

17  57  3.45 

18  1  30.07 
18  5  56.72 
18  10  23.37 

18  14  49.99 
18  19  16.55 
18  23  42.99 

18  28  9.29 
18  32  35.40 
18  37  1.29 
18  41  26.92 


Diff.  for 
IHour. 


10.801 
10.828 
10.853 

10.877 
10.900 
10.921 

10.941 
10.960 
10.978 

10.996 
11.012 
11.027 

11.040 
11.053 
11.064 

11.074 
11.083 
11.092 

11.098 
11.103 
11.108 

11.110 
11.111 
11.110 

11.109 
11.105 
11.099 

11.093 
11.084 
11.074 
11.062 


18  45  52.26    11.049  S.23     1  58.4 


Appnrent 
I>ecIinatioii. 


S.21  48  31.3 

21  57  40.3 

22  6  23.8 

22  14  41.8 
22  22  33.8 
22  29  59.7 

22  36  59.2 
22  43  32.1 
22  49  38.2 

22  55  17.3 

23  0  29  1 
23  5  13.6 

23  9.30.6 
23  13  20.0 
23  16  41.6 

23  19  35.1 
23  22  0.6 
23  23  58.0 

23  25  27.3 
23  26  28.5 
23  27  1.3 

23  27  5.7 
23  26  41.8 
23  25  49.6 

23  24  29.1 
23  22  40.3 
23  20  23.3 

23  17  38.2 
23  14  25.0 
23  10  43.9 
23  6  35.0 


Diff.  for 
IHonr. 


-23.38 
22.33 
21.26 

-20.20 
19.11 
18.01 

- 16.91 
15.81 
14.69 

-13.56 
12.42 
11.28 

-10.13 
8.97 
7.82 

-  6.65 
5.48 
4.30 

-  3.13 
1.95 

-  0.77 

+  0.41 
1.59 
2.77 

+  3.95 
5.12 
6.29 

+   7.46 

8.63 

9.80 

10.96 

+  12.10 


Semi- 
diameter. 


Sidereal 
Time  of 

Semi- 
diameter 
PaMiDg 
Meridlaii 


// 


6  15.91 

6  16.06 

6  16.21 

6  16.35 

6  16.49 

6  16.63 

6  16.76 

6  16.89 

6  17.01 

6  17.14 

6  17.25 

6  17.36 

6  17.46 

6  17.56 

6  17.64 

6  17.72 

6  17.81 

6  17.88 

6  17.94 

6  18.00 

6  18.06 

6  18.11 

6  18.15 

6  18.19 


18.22 
18.26 
6  18.29 


6  18.31 

6  18.33 

6  18.35 

6  18.36 


16  18.37 


70.28 
70.37 
70.45 

70.53 
70.62 
70.69 

70.76 
70.83 
70.89 

70.95 
71.01 
71.05 

71.10 
71.14 
71.17 

71.20 
71.23 
71.26 

71.28 
71.29 
71.30 

71.30 
71.30 
71.29 

71.28 
71.27 
71.25 

71.23 
71.20 
71.17 
71.13 

71.09 


Bqaatlon  of 

Time, 

to  be 
Snbtraeted 

from 


Added  to 

Apparent 

Time. 


m       tt 

10  51.49 
10  28.56 
10    5.04 

9  40.91 
9  16.21 
8  51.00 

8  25.30 
7  59.11 
7  32.45 

7  5.38 
6  37.93 
6  10.08 

5  41.90 
5  13.41 
4  44.64 

4  15.59 
3  46.31 
3  16.83 

2  47.19 
2  17.41 
1  47.52 

1  17.53 
0  47.52 
0  17.50 


0  12.48 

0  42.39 

1  12.19 

141.86 

2  11.33 

2  40.58 

3  9.57 

3  38.27 


Diff.fiir 
IHoor. 


a 
0.942 

0.969 

0.993 


.017 
.040 
.061 

.081 
.100 
.118 

.136 
.152 
.167 

.180 
.193 
.204 

.214 
.222 
.231 

.237 
.242 
.247 

.249 

.250 
.249 

.248 
.244 
.238 

.231 
.223 
.213 
.201 


1.188 


NoTBr-The  mean  time  of  aemidiameter  paaaing  may  be  foimd  by  sabtracting  O'.IQ  finom  tbe  aldereal  time. 

The  sign  —  prefixed  to  the  honrly  ohKoge  of  declination  indicates  that  aonth  dedinationa  are  iwireanlng; 
the  aign  -f  indicates  that  south  dedinationa  are  decreasing. 
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S 

I 

o 


Sat 

Sun. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tiies. 
Wed. 
Thur. 

Frid. 
Sat. 
Sun. 
Mon. 


« 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


Tues.    32 


THE   SUN'S 


Apparaiit 
Bight  A.soeMioii. 


h     m       8 

16  29  8.81 
16  33  28.29 
16  37  48.37 

16  42  9.05 
16  46  30.30 
16  50  52.06 

16  55  14.32 

16  59  37.07 

17  4  0.27 

17  8  23.88 
17  12  47.89 
17  17  12.29 

17  21  37.02 
17  26  2.05 
17  30  27.37 

17  34  52.97 
17  39  18.80 
17  43  44.82 

17  48  11.01 
17  52  37.34 

17  67  3.78 

18  1  30.31 
18  5  56.87 
18  10  23.43 

18  14  49.96 
18  19  16.42 
18  23  42.77 

18  28  8.98 
18  32  35.00 
18  37  0.80 
18  41  26.34 

18  45  51.59 


DIff.  for 
I  Hoar. 


B 

0.799 
0.826 
0.850 

0.874 
0.897 
0.918 

0.938 
0.957 
0.975 

0.993 
.009 
.034 

.037 
.050 
.061 

.071 
.079 
.087 

.094 
.099 
.104 

.106 
.107 
.106 

.105 
.101 
.095 

.089 
.080 
.070 
.058 


1 


Appareot 
BeoUiiatioii. 


// 


S.  21  48  35.6 

21  57  44.2 

22  6  27.4 

22  14  45.1 
22  22  36.8 
22  30    2.4 

22  37  1.6 
22  43  34.2 
22  49  40.0 

22  55  18.8 

23  0  30.1 


Diff  fur 
1  Hoar. 


28 


5 


14.7 


23  9  31.5 
23  13  20.7 
23  16  42.1 

23  19  35.5 
23  22  0.9 
23  23  58.2 

23  25  27.4 
23  26  28.5 
23  27     1.3 

23  27  5.7 
23  26  41.7 
23  25  49.5 

23  24  29.1 
23  22  40.4 
23  20  23.5 

23  17  38.5 

23  14  25.4 

23  10  44.4 

23  6  35.6 


.045  S.  23     1  59.1 


-83.37 

21.25 

-90.19 
10.10 
18.0! 

-16.90 
15.80 
14.68 

-13.55 
12.41 
11.87 

-10.18 
8.96 
7.81 

-  6.64 
5.47 
4.30 

-  3.13 
1.95 

-  0.77 

+  0.41 
1.59 
8.77 

+  3.95 
5.18 
6.89 

+  7.46 

8.63 

9.80 

10.95 

+  18.09 


EqoaHon  of 

Time, 

to  be 

Added  to 


Bobtracted 

from 
Mean  Time. 


Vitt.  for 
1  Hour. 


m        8 

10  51.32 
10  28.39 
10    4.87 

9  40.74 
9  16.05 
8  50.85 

8  25.15 
7  58.95 
7  32.31 

7  5.25 
6  37.80 
6    9.96 

5  41.79 
5  13.31 
4  44.55 

4  15.51 
3  46.24 
3  16.77 

2  47.14 
2  17.37 
1  47.49 

1  17.52 
0  47.51 
0  17  50 


0  12.47 

0  42.37 

1  12.16 

1  41.82 

2  11.28 

2  40.52 

3  9.50 

3  38.20 


8 

0.948 
0.969 
0.993 


.017 
.040 
.061 

.081 
.100 
.118 

.136 
.158 
.167 

.180 
.193 
.804 

.814 
.883 
.831 

.837 
.848 
.847 

.849 
.850 
.849 

.848 
.844 
.838 

.831 
.883 
.813 
.801 

.188 


Sidereal 

Time, 

or 

Rlxbt  Aeceiivion 

of 

Mean  Suu. 


u 


m 


6  40  0.13 
6  43  56.68 
6  47  53.24 

6  51  49.79 
6  55  46.35 

6  59  42.91 

7  3  39.47 
7  7  36.02 
7  11  32.58 

7  15  29.13 
7  19  25.69 
7  23  22,25 

7  27  18.81 
7  31  15.36 
7  35  11.92 

7  39  8.48 
7  43  5.04 
7  47  1.59 

7  50  58.15 
7  54  54.71 

7  58  51.27 

8  2  47.82 
8  6  44.38 
8  10  40.93 

8  14  37.49 
8  18  34.05 
8  22  30.61 

8  26  27.16 
8  30  23.72 
8  34  20.28 
8  38  16.84 


18  42  13.39 


Nan.— The  eemldlameter  for  mean 
The  sign  —  prefixed  to  the 
aielncreaaing;  the  aign-}- 


noon  may  be  aasumed  the  same  as  that  for  apparent  noon. 

boorly  change  of  declination  indicates  that  sonth  decllnat 

ndicates  that  sonth  deolinationB  are  decreasing. 


ons 


DIff.  for  1  Hoar, 
+  9«.8565. 
(Table  UI.) 
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* 

^ 

1 

3 

:4 

S 

o 

• 

5 

a 

^ 

^ 

o 

o 

p^ 

>t 

« 

dt 

n 

335 

1 

2 

336 

3 

337 

4 

338 

5 

339 

6 

340 

7 

341 

8 

342 

9 

.343 

10 

344 

11 

345 

12 

346 

13 

347 

14 

348 

15 

349 

16 

350 

17 

351 

16 

352 

19 

353 

20 

354 

21 

355 

22 

356 

23 

357 

24 

358 

25 

359 

26 

360 

27 

361 

28 

362 

29 

363 

30 

364 

31 

365 

32 

366 

THE  SUN'S 


TRUE  LONGITUDE. 


248  59  55.5 

249  60  48.6 

251  1  42.7 

252  2  37.7 

253  3  33.4 

254  4  29.8 

255  5  26.9 

256  6  24.6 

257  7  23.0 

258  8  22.0 

259  9  21.7 

260  10  22.0 

261  11  22.9 

262  12  24.4 

263  13  26.6 

264  14  29.6 

265  15  33.3 

266  16  37.8 

267  17  43.1 

268  18  49.2 

269  19  56.0 

270  21     3.5 

271  22  11.7 

272  23  20.5 

273  24  30.0 

274  25  40.0 

275  26  50.4 

276  28     1.1 

277  29  12.0 

278  30  23.1 

279  31  34.2 

280  32  45.2 


59     1.3 

59  54.3 

0  48.3 


1 
2 
3 

4 
5 

6 


43.1 
38.6 
34.8 

31.8 
29.4 
27.6 


7  26.4 

8  25.9 

9  26.1 

10  26.9 

11  28.2 

12  30.2 

13  33.0 

14  36.6 
1&  41.0 

16  46.1 

17  52.0 

18  58.6 

20  6.0 

21  14.0 

22  22.6 

23  31.9 

24  41.7 

25  52  0 

27  2.6 

28  13.3 

29  24.2 

30  35.1 

31  46.0 


Diff  for 
1  Honr. 


52.20 
52.24 
52.28 

52.31 
52.34 
52.37 

52.40 
62.42 
52.45 

52.47 
52.49 
52.51 

52.53 
52  56 
52.59 

52.63 
52.66 
52.70 

52.73 
52.76 
52.79 

52.82 
62.85 
52.88 

52.90 
52.92 
52.94 

62.95 
52.96 
52.96 
52.96 


152.96 


LATXTITDB. 


II 


+  0.29 
0.34 
0.35 

+  0.34 
0.28 
0.22 

+  0.13 
+  0.02 
-0.10 

-0.23 
0.36 
0.49 

-0.59 
0.68 
0.74 

-0.76 
0.76 
0.73 

-0.65 
0.57 
0.45 

-0.33 

0.20 

-0.07 

+  0.07 
0.20 
0.31 

+  0.38 
0.44 
0.46 
0.46 

+  0.42 


Lognrithm 

of  the 

BadiuB  Yeotor 

of  the 

Earth. 


9.9937677 
9.9936998 
9.9936333 

9.9935684 
9.9935051 
9.9934436 

9.9933841 
9.9933267 
9.9932715 

9.9932187 
9.9931684 
9.9931206 

9.9930754 
9.9930329 
9.9929932 

9.9929563 
9.9929221 
9.9928905 

9.9928614 
9.9928349 
9.9928108 

9.9927889 
9.9927692 
9.9927514 

9.9927355 
9.9927215 
9.9927092 

9.9926987 
9.9926898 
9.9926825 
9.9926770 

9.9926733 


ma.  for 

1  Hoar. 


-28.6 
28.0 
27.4 

-26.7 
26.0 
25.2 

-24.4 
23.5 
22.5 

-21.5 
20.5 
19.4 

-18.3 
17.1 
16.0 

-14.8 
13.7 
12.6 

-11.5 

10.5 

9.5 

-  8.5 
7.7 
7.0 

-  6.2 
5.5 

4.8 

-  4.1 
3.4 
2.7 
2.0 

-  1.2 


KoTK. — The  nonibers  in  column  k  correspond  to  the  tme  equinox  of  the  date,  in  column  k'  to 
the  moan  equinox  of  January  0<'.0. 


Mean  Time 

of 

Sidereal  Noon. 


h      m      A 

7  18  47.79 

7  14  51.88 

7  10  55.97 

7  7  0.06 
7  3  4.14 

6  59  8.23 

6  55  12.32 

6  51  16.41 

6  47  20.50 

6  43  24.59 

6  39  28.68 

6  35  32.77 

6  31  36.86 

6  27  40.95 

6  23  45.04 

6  19  49.13 

6  15  53.22 

6  11  57.31 

6  8  1.39 
6  4  5.48 
6     0    9.57 

5  56  13.66 

5  62  17.75 

5  48  21.84 

5  44  25.92 

5  40  30.01 

5  36  34.09 

5  32  38.18 

5  28  42.28 

5  24  46.36 

5  20  50.45 

5  16  54.54 


DiiC  for  1  Hour, 
.9>.8296. 
(Table  n.) 
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GREENWICH  MEAN  TIME. 

j 

i 

THE 

MOON'S 

• 

1 

1 

SEMTDTAMSTER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Koon. 

Midnight. 

Ifooii* 

Dlff.  for 
IHonr. 

Midnight 

I>iir.  for 
1  Honr. 

Meridian  of 
Greenwich. 

Diir.  for 
IHoor. 

Noon. 

1 

2 
3 

14  56!6 

15  5.0 
15  12.5 

/       It 

15     1.7 
15    8.6 
15  16.7 

1      II 

54  51.1 

55  14.5 
55  42.1 

+  0.80 
1.06 
1.23 

55    2.3 

55  27.8 
55  57.5 

+  0.97 
1.15 
1.32 

h      m 

1  14.0 

2  3.6 
2  53.0 

m 
2.06 

2.06 
2.05 

d 

1.7 
2.7 
3.7 

4 
5 
6 

15  21.2 
15  31.0 
15  42.0 

15  26.0 
15  36.4 
15  47.7 

56  13.9 

56  50.1 

57  30.2 

+  1.48 
1.59 
1.73 

56  31.5 

57  9.7 
57  51.4 

+  1.51 
1.67 
1.78 

3  42.0 

4  30.6 

5  19.2 

2.03 
2.02 
2.03 

4.7 
5.7 
6.7 

7 
8 
9 

15  53.6 

16  5.6 
16  17.0 

15  59.6 

16  1>.4 
16  22.1 

58  13.1 

58  57.0 

59  38.8 

+  1.82 
1.81 
1.63 

58  35.1 

59  18.4 
59  57.6 

+  1.83 
1.74 
1.48 

6    8.3 

6  58.7 

7  51.2 

2.07 
2.14 
2.24 

7.7 
8.7 
9.7 

10 
11 
12 

16  26.7 
16  33.5 
16  36.5 

16  30.5 
16  35.5 
16  36.2 

60  14.4 
60  39.6 
60  50.5 

+  1.29 

0.77 

+  0.11 

60  28.6 
60  47.0 
60  49.6 

+  1.05 
+  0.46 
-0.26 

8  46.3 

9  44.3 
10  44.9 

2.36 

2.48 
2.56 

10.7 
11.7 
12.7 

13 
14 
15 

16  34.8 
16  28.5 
16  18.2 

16  32.3 
16  23.8 
16  11.8 

60  44.4 
60  21.3 
59  43.4 

-0.61 
1.29 
1.83 

60  35.0 
60    4.0 
59  20.0 

-0.96 
1.57 
2.03 

11  46.6 

12  47.6 

13  46.2 

2.57 
2.50 
2.37 

13.7 
14.7 
15.7 

16 
17 
18 

16    4.9 
15  50.1 
15  35.1 

15  57.6 
15  42.5 
15  27.9 

58  54.6 
58    0.1 
57    5.0 

-2.17 
2.31  > 
2.24 

58  27.8 
57  32.4 
56  38.6 

-2.26 
2.29 
2.15 

14  41.3 

15  32.8 

16  20.9 

2.21 
2.07 
1.94 

16.7 
17.7 

18.7 

19 
20 
21 

15  21.1 
15    8.9 
14  59.2 

15  14.7 
15    3.7 
14  55.3 

56  13.5 
55  28.8 
54  53.1 

-2.02 
1.68 
1.29 

55  50.2 
55     9.8 
54  38.9 

-1.86 
1.48 
1.08 

17    6.5 

17  50.4 

18  33.5 

1.86 
1.81 
1.79 

19.7 
20.7 
21.7 

22 
23 
24 

14  52.1 
14  47.9 
14  46.3 

14  49.7 
14  46.8 
14  46.5 

54  27.2 
54  11.6 
54    5.9 

-0.87 

0.44 

-0.05 

54  18.2 
54    7.6 
54    6.4 

-0.65 
-0.23 
+  0.12 

19  16.6 

20  0.3 
20  45.3 

1.81 
1.85 
1.90 

22.7 
23.7 
24.7 

25 
26 
27 

14  47.2 
14  50.1 
14  54.8 

14  48.4 
14  52.3 
14  57.7 

54    9.0 
54  19.9 
54  37.1 

+  0.30 
0.59 
0.82 

54  13.6 
54  27.8 
54  47.5 

+  0.45 
0.72 
0.91 

21  31.7 

22  19.7 

23  9.0 

1.97 
2.03 
2.07 

25.7 

26.7 
27.7 

28 
29 
30 
31 

15    0.8 
15    7.6 
15  15.0 
15  22.8 

15    4.1 
15  11.3 
15  18.9 
15  26.7 

54  59.0 

55  24.1 

55  51.4 

56  19.8 

+  0.99 
1.10 
1.17 
1.19 

55  11.2 

55  37.6 

56  5.5 
56  34.2 

+  1.04 
1.14 
1.18 
1.20 

23  59.1 

6 

0  49.3 

1  39.3 

2.09 

2.09 
2.07 

28.7 
0.0 
1.0 
2.0 

32 

15  30.7 

15  34.6 

56  48.7 

+  1.21 

57     3.3 

+  1.22 

2  28.7 

2.04 

3.0 
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GBEEISWICH  MEAN  TIME. 

\ 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asoeoaion. 

DUff.fop 
IMiDute. 

DeoliiiaUon. 

Diir.for 
IMmate. 

Hour. 

Right  Afloeoaion. 

Dlff.ffir 
1  Minote. 

DediDatioo. 

IHff.lhr 
1  Minntftj 

SATURDAY  1. 

MONDAY  3. 

h    m     • 

a 

O        1        n 

II 

h    m      8 

a 

O         /         /f 

» 

0 

17  51  33.79 

9.15M 

S.19    7  58.8 

IJO&I 

0 

19  35    7.29 

9.1497 

8. 16  28  34.0 

5.464 

1 

17  53  43.13 

9.1550 

19   6  50.7 

1.182 

1 

19  37  16.25 

9.1490 

16  23    2.4 

bJM 

2 

17  55  52.50 

9.1565 

19    5  37.0 

1.976 

2 

19  39  25.17 

9.1484 

16  17  25.7 

5.6M 

3 

17  58     1.91 

9.1570 

19   4  17.6 

1.371 

3 

19  41  34.06 

9.1478 

16  1 1  43.9 

5.730 

4 

18   0  11.:^ 

9.1574 

19   2  52.5 

1.465 

4 

19  43  42.91 

9.1479 

16   5  57.0 

5.633 

5 

18    2  20.80 

9.1579 

19    121.8 

1.559 

5 

19  45  51.72 

9.1464 

16   0   5.1 

5.007 

6 

18    4  30.29 

9.1583 

18  59  45.4 

1.653 

6 

19  48    0.48 

9.1457 

15  54    6.2 

5J00 

7 

18    6  39.80 

9.I58G 

18  58    a4 

1.747 

7 

19  50    9.20 

9.1450 

15  48    &3 

6JI74 

8 

18    8  49.a3 

9.1569 

18  56  15.7 

1.849 

8 

19  52  17.88 

9.1444 

15  41  59.4 

6.157 

9 

18  10  58.87 

9.1599 

18  54  22.3 

1.937 

9 

19  54  26.53 

9.1438 

15  35  47.5 

6.930 

10 

18  13    8.43 

9.1505 

18  52  23.3 

9U»1 

10 

19  56  35.14 

94431 

15  29  30.7 

6J90 

11 

18  15  18.01 

9.1507 

18  50  18.6 

9.195 

11 

19  58  43.70 

9.1493 

15  23    9.1 

6.401 

12 

18  17  27.60 

9.1509 

18  48    8.3 

9.919 

12 

20    0  52.22 

9.1417 

15  16  42.6 

6.489 

13 

18  19  37.20 

9.1601 

18  45  52.3 

9.313 

13 

20    3    0.70 

9.1410 

15  10  11.2 

6J63 

14 

18  21  46.81 

9.1609 

18  43  30.7 

9.407 

14 

20    5    9.14 

9.1409 

15    3  35.0 

6.643 

15 

18  23  56.42 

9.1603 

18  41    3.5 

9.500 

15 

20    7  17.53 

9.1305 

14  56  54.1 

6.79S 

16 

18  26    6.04 

9.1604 

18  38  30.7 

9.504 

16 

20    9  25.88 

9.1388 

14  50    8.4 

6J01 

17 

18  28  15.67 

9.1605 

18  35  52.2 

9.668 

17 

20  11  34.19 

9.1389 

14  43  18.0 

6.879 

18 

18  30  25.30 

9.1605 

18  33    8.1 

9.789 

18 

20  13  42.46 

9.1375 

14  36  22.9 

6.958 

19 

18  32  34.9:3 

9.1605 

18  30  18.4 

9.875 

19 

20  15  50.69 

9.1367 

14  29  23.1 

7.036 

20 

18  34  44.56 

9.1604 

18  27  23.1 

9.968 

20 

20  17  58.87 

9.1360 

14  22  18.6 

7.113 

21 

18  36  54.18 

9.1603 

18  24  22.2 

3.061 

21 

20  20    7.01 

9.1354 

14  15    9.5 

7.180 

22 

18  39    3.80 

9.1609 

18  21  15.8 

3.154 

22 

20  22  15.12 

9.1347 

14    7  55.9 

7.965 

23 

18  41  13.41 
SI 

9.1601 

JNDAl 

S.18  18   3.8 

r  2. 

3.947 

23 

20  24  23.18 
Tl] 

9.1340 

fESDA' 

S.14    0  37.7 
I  4 

7.341 

0 

18  43  23.01 

9.1599 

S.18  14  46.2 

3JXiQ 

0 

20  26  31.20 

9.1333 

8.13  53  15.0 

7.416 

1 

18  45  32.60 

9.1597 

18  1123.1 

3.431 

1 

20  28  39.18 

9.1397 

13  45  47.8 

7.491 

2 

18  47  42.18 

9.1596 

18   7  54.5 

3.593 

2 

20  30  47.12 

9J391 

13  38  16.1 

7.5G5 

3 

18  49  51.75 

9.1593 

18   4  20.3 

3.616 

3 

20  32  55.03 

9.1315 

13  30  40.0 

7.638 

4 

18  52    1.30 

9.1591 

18   0  40.6 

3.707 

4 

20  35    2.90 

9.1306 

13  22  59.5 

7.711 

5 

18  54  10.84 

9.1588 

17  56  55.4 

3.798 

5 

20  37  10.73 

9.1309 

13  15  14.7 

7.784 

6 

18  56  20.36 

9.1585 

17  53    4.8 

3.889 

6 

20  39  18.53 

9.1996 

13    7  25.5 

7.856 

7 

18  58  29.86 

9.1569 

17  49   8.7 

3.981 

7 

20  41  26.29 

9.1990 

12  59  32.0 

7.9S7 

8 

19    0  39..34 

9.1578 

17  45    7.1 

4.079 

8 

20  43  34.01 

9.1984 

12  51  34  3 

ijm 

9 

19    2  48.80 

9.1574 

17  41    0.1 

4.169 

9 

20  45  41.70 

9.1979 

12  43  32.3 

8J068 

10 

19    4  58.23 

9.1570 

17  36  47.7 

4.959 

10 

20  47  49.36 

S.1974 

12  a5  26.1 

8.137 

11 

19    7    7.64 

9.1567 

17  32  29.9 

4.349 

11 

20  49  56.99 

9.1968 

12  27  15.8 

8.906 

12 

19    9  17.03 

9.1569 

17  28    6.6 

4.433 

12 

20  52    4.58 

9.1963 

12  19    1.4 

8.975  1 

13 

19  11  26.:j9 

9.1557 

17  23  38.0 

4.599 

13 

20  54  12.14 

9.1956 

12  10  42.8 

6.343 

14 

19  13  35.72 

9.1559 

17  19   4.0 

4.611 

14 

20  56  19.68 

9.1954 

12   2  20.2 

6.410 

15 

19  15  45.02 

9.1548 

17  14  24.7 

4.609 

15 

20  58  27.19 

9.1949 

1 1  .53  53.6 

8.477 

16 

19  17  54.30 

9.1543 

17   9  40.1 

4.787 

16 

21    0  34.67 

9.1944 

1145  23.0 

8.543 

17 

19  20    3.54 

9.1537 

17    4  50.2 

4.876 

17 

21    2  42.12 

9.1940 

11  36  48.4 

6.600 

18 

19  22  12.75 

9.1539 

16  59  5.5.0 

4.964 

18 

21     4  49.55 

9.1936 

11  28    9.9 

6.674 

19 

19  24  21.93 

9.1597 

16  54  54.5 

5.0GI 

19 

21    6  56.96 

9.1939 

11  19  27.5 

8.738 

20 

19  26  31.07 

9.1591 

16  49  48.8 

5.138 

20 

21    9    4.34 

9.1998 

11  10  41.3 

8.809 

21 

19  28  40.18 

9.1515 

\Q  44  37.9 

5.S95 

21 

21  11  11.70 

9.1996 

11    1  51.3 

8.865 

22 

19  30  49.25 

9.1509 

16  39  21.8 

5.319 

22 

21  13  19.05 

9.1993 

10  52  57.5 

8.997 

23 

19  32  58.29 

9.1503 

16:34    0.5 

5.398 

23 

21  15  26.38 

9.1990 

10  44    0.0 

8.990 

24 

19  35    7.29 

9.1497 

S.  16  28  34.0 

5.484 

24 

21   17  33.69 

9.1918 

S.  10  34  58.7 

9.069 

VI. 
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GREENWICH  MEAN  TIME. 


THE  MOOK'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bight  AsoeiMion. 


Diitfor 
IJilnate. 


DeolinatioB. 


Difllfor 
IMinato. 


Hour. 


BIghk  AAoenaioD. 


Diir.for 
1  Minute. 


DecUnatioD. 


Diff.  for 
1  MiDnte 


0 

1 

S2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

70 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  5. 


h  ID 
%|  17 
21  19 
21  21 
21  23 
21  26 
21  28 
21  30 
21  32 
21  34 
21  36 
21  38 
21  40 
21  43 
21  45 
21  47 
21  49 
21  51 
21  53 
21  55 
21  57 

21  59 

22  2 
22  4 
22    6 


8 

8 

33.69 

9.1918 

40.99 

9.1916 

48.28 

9.1913 

55.55 

9.1911 

2.81 

9.1910 

10.07 

9.1909 

17.32 

9.1906 

24.57 

9.1908 

31.82 

9.1907 

39.06 

9.ia7 

46.30 

9.1908 

53.55 

9.1909 

0.81 

9.1911 

8.08 

9.1919 

15.35 

9.1913 

22.6JH 

9.1915 

29J)3 

9.1917 

37.24 

9.1990 

44.57 

9.1993 

51.92 

9.1997 

59.29 

9.1831 

6.69 

9.1996 

14.12 

9.194! 

21mV) 

9.1946 

8. 10  34  58.7 
10  25  53.8 
10  16  45.3 
10  7  33.2 
9  58  17.6 
0  48  58.5 
9  3J  35.9 
9  30  9.9 
9  20  40.5 
9  11  7.8 
9  1  31.8 
8  51  52.5 
8  42  10.0 
8  32  24.3 
8  22  35.5 
8  12  43.6 
8  2  48.6 
7  52  50.7 
7  42  49.8 
7  32  46.0 
7  22  39.3 
7  12  29.7 
7  2  17.4 
S.  6  52   2.3 


THURSDAY  6. 


22  8 
22  10 
22  12 
22  14 
22  16 
22  19 
22  21 
22  23 
22  25 
22  27 
22  29 
22  31 
22  34 
22  36 
22  38 
22  40 
22  42 
22  44 
22  46 
22  49 
22  51 
22  53 
22  55 
22  57 
22  59 


29.07 
36.59 
44.15 
51.75 
59.39 

7.08 
14.81 
22.59 
30.43 
38.32 
46.27 
54.28 

2.35 
10.49 
18.70 

35.32 
43.75 
52.26 
0.85 
9.53 
18.29 
27.14 
36.09 
45.14 


9.19S1 
9«1957 
9.1963 
9.1970 
9.19n 
9.1986 
9.1903 
9.1309 
9.1311 
9.1390 
9.1330 
9.1340 
9.13S1 
9.1369 
9.1373 
9.1385 
9.1398 
9.1419 
9.1495 
9.1439 
9.14S3 
9.1468 
9.1483 
9.1500 
9.1517 


S.  6  41  44.5 
6  31  24.0 
6  21  1.0 
6  10  35.4 
6  0  7.3 
5  49  36.7 
5  39  a7 
5  28  28.3 
5  17  50.6 
5  7  10.6 
4  56  28.4 
4  45  44.0 
4  34  57.5 
4  24  8.9 
4  13  18.2 
4  2  25.6 
3  51  31.1 
3  40  34.7 
3  29  mA 
3  18  3o.3 
3  7  34.5 
2  56  31.1 
2  45  26.1 
2  34  19.5 

S.  2  23  11.4 


u 
9.059 

9.119 

9.179 

9.931 

9.980 

0.347 

9.406 

0.469 

9.517 

9.579 

9UB7 

94S89 

9.735 

9.787 

9.839 

9.801 

9.941 

9.900 

10.009 

10.088 

10.136 

10.189 

10.998 

10.974 


10.319 
10.369 
10.405 
10.447 
10.489 
10.530 
10.570 
10.600 
10.647 
10.665 
10.799 
10.767 
10.709 
10.897 
10.861 
10.803 
10.094 
10^)66 
10.987 
11.016 
11.043 
11.070 
11.097 
11.193 
11.148 


0 

1 

2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  7. 


1i    m     8 

22  59  45.14 

23  1  54.29 
23  4  3.54 
23  6  12.89 
23  8  22.35 
23  10  31.93 
23  12  41  63 
23  14  51.45 
23  17  1.38 
23  19  11.43 
23  21  21.61 
23  23  31.93 
23  25  42.38 
23  27  52.97 
23  30  3.70 
23  32  14.56 
23  34  25.57 
23  36  36.73 
23  38  48.04 
23  40  59.51 
23  43  11.14 
23  45  22.93 
23  47  34.88 
23  49  46.99 


8 

0      /       n 

M 

9.1517 

S.  2  2311.4 

11.148 

9.1533 

2  12    1.8 

11.179 

9.1550 

2   0  50.8 

11.194 

9.1568 

I  49  38.5 

11.916 

9.1587 

1  38  24.9 

11.937 

9.1607 

1  27  10.1 

11.957 

9.1697 

1  15  54.1 

11.976 

9.1646 

1    4  37.0 

11.994 

9.1665 

0  53  18.8 

11J19 

9.1686 

0  41  59.6 

11.398 

9.1708 

0  30  39.4 

11.344 

9.1731 

0  19  13.3 

11.358 

9.1753 

S.  0    7  56.4 

11.371 

9.1776 

N.  0   3  26.2 

11.383 

9J790 

0  14  49.6 

11J»5 

9.1893 

0  26  13.6 

11.405 

9.1847 

0  37  38.2 

11.414 

9.1879 

0  49   3.3 

11.499 

9.1808 

1    0  28.9 

11.430 

9.1096 

1  11  54.9 

11.436 

9.19C9 

123  21.2 

11.441 

9.1978 

1  34  47.8 

^     11.445 

9.9005 

1  46  14.6 

11.448 

9J9033 

N.  1  57  41.6 

11.450 

SATURDAY  8. 


23  51 
23  54 
23  56 

23  58 


0 
0 
0 
0 
0 
0 
0 
0 
0 


0 

3 

5 

7 

9 

11 

14 

16 

18 


0  20 
0  23 


0 
0 
0 
0 
0 
0 


25 
27 

29 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME, 

THE  MOON'S  EIGHT  ARCKN8I0N  AND  DECLINATION. 
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19  14  21.4 

0.919 

19 

15  44  38.73 

9.0637 

17  24  36.0 

4.314 

19 

17  26  18.15 

9.1639 

19  14  31.7 

0.195  , 

20 

15  46  42.63 

9.0669 

17  28  52.5 

4.936 

20 

17  28  27.98 

9.1645 

19  14  tkU 

-OUBl 

21 

15  48  46.(>8 

9.0687 

17  3;^    4.3 

4.157 

21 

17  30  37.89 

9.1659 

19  14  .35.4 

+  0UI64 

22 

15  50  50.88 

9.0719 

17  37  11.4 

4.079 

22 

17  32  47.89 

9.1679 

19  14  28.7 

0.150 

23 

15  52  55.23 
WEJU 

9.0737 

NESDi 

S.  17  41  13.8 
^Y  26. 

4U)01 

23 

17  34  57.96 

9.1685 

tIDAY 

S.19  14  16.3 
28. 

0.9S6 

0 

15  54  59.72 

9.0761 

S.17  45  11.5 

zjm 

0 

17  37    8.11 

9.1607 

8. 19  13  58.1 

.      0  JSl 
0.447 

1 

15  57    4M 

9.0786 

17  49   4.4 

3.849 

1 

17  39  18.33 

9.1709 

19  13  34.2 

2 

15  59    9.16 

9.0810 

17  52  52.5 

3.761 

2 

17  41  28.62 

9.1791 

19  13    4.5 

0.549 

3 

16     1  14.08 

9.0834 

17  56  a5.7 

3.679 

3 

17  43  38.98 

9.1733 

19  12  29.1 

0.638 

4 

16    3  19.16 

9.0856 

18    0  14.0 

3.596 

4 

17  45  49.41 

9.1744 

19  11  47i) 

0.734 

5 

16    5  24.38 

9.0889 

18   3  47.4 

3.516 

5 

17  47  59.91 

9.1755 

19  11    1.0 

0.830 

6 

16    7  29.74 

9.0906 

18    7  15.9 

3.433 

6 

17  50  10.47 

9.1765 

19  10    8.3 

0J87 

7 

16    9  35.25 

9.0930 

18  10  39.4 

3.351 

7 

17  52  21.09 

9.1774 

19   9   9.8 

].on 

8 

16  11  40.90 

9.0953 

18  13  58.0 

3.968 

8 

17  54  31.76 

9.1783 

19   8    5.5 

1.119 

9 

16  13  46.69 

9.0977 

18  17  11.6 

3.185 

9 

17  56  42.49 

9.1799 

19   6  55.5 

1.915 

10 

16  15  52.62 

9.1000 

18  20  20.2 

3.101 

10 

17  58  53.27 

9.1801 

19   5  39.7 

1.313 

11 

16  17  58.69 

9.1099 

18  23  23.7 

3.016 

11 

18    1    4.10 

9.1810 

19    4  18.1 

1.409 

12 

16  20    4.89 

9.1045 

18  26  22.1 

9.931 

12 

18    3  14.99 

9.1818 

19    2.50.6 

1.506 

13 

16  22  11.23 

9.1066 

18  29  15.4 

9.846 

13 

18    5  25.92 

9.1895 

19    1  17.3 

1.609 

14 

16  24  17.71 

9.1099 

18  32   3.6 

9.760 

14 

18    7  36.89 

9.1839 

18  59  38.3 

1.696 

15 

16  26  24.33 

9.1114 

18  34  46.6 

9US74 

15 

18    9  47.90 

9.1838 

18  57  53.5 

1.795 

16 

16  28  31.08 

9.1136 

18  37  24.5 

9.588 

16 

18  11  58.95 

9.1845 

18  56   2i^ 

}J» 

17 

16  30  37.96 

9.1157 

18  39  57.2 

9.501 

17 

18  14  10.04 

9.1859 

18  54    a5 

1.969 

16 

16  32  44.97 

9.1179 

18  42  24.6 

9.413 

18 

18  16  21.17 

9.1858 

18.52    4.2 

9.086 

19 

16  34  52.1 1 

9.1901 

18  44  46.8 

9.396 

19 

18  18  32.33 

9.1863 

18  49  .56.1 

9.189 

20 

16  36  59.38 

9.1999 

18  47    3.7 

9.937 

20 

18  20  43.52 

9.1867 

18  47  42.3 

9.978 

2J 

16  ;»    6.77 

9.1949 

18  49  15.3 

9.149 

21 

18  22  54.73 

9.1871 

18  45  22.7 

9J75 

22 

16  41  14.2i) 

9.1963 

18  51  21.6 

9.061 

22 

18  25    5.97 

.9.1875 

18  42  .57.3 

9.471  ' 

23 

16  43  21.93 

9.1984 

18  53  22.6 

ljy79 

23 

18  27  17.23 

9.1878 

18  40  26.1 

9.567 

24 

16  45  29.70 

9.1305 

S.  18  55  18.2 

1.889 

24 

18  29  28.51 

9.1889 

8. 18  37  49.2 

9JOj 

XIL 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


BlgbtAMentidn. 


Dlfllfor 
IHInnte. 


Deolinfttion. 


SATURDAY  29. 


b  m 

18  29 
18  3J 
18  33 
18  36 
18  38 
18  40 
18  42 
18  44 
18  46 
18  49 
18  51 
18  53 
18  55 

18  5f 

19  0 


19 

2 

19 

4 

19 

6 

19 

8 

19  11 

19  13 

19 

15 

19  17 

19  19 


28.51 

s 
9.1889 

8.1 

39.81 

9.1885 

51.13 

9.1887 

] 

2.46 

9.1880 

J 

13.81 

9.1899 

25.17 

9.1803 

1 

3a53 

9.1804 

X 

47.90 

9.1895 

1 

J 

59.27 

9.18D5 

10.64 

9.1886 

22.01 

9.1806 

J 

33;38 

9.1805 

1 

44.75 

9.1804 

56.11 

9.1809 

7.46 

9.1(9] 

^ 

18.80 

9.1880 

30.]3 

9.1887 

4 

4]. 44 

9.1684 

'« 

52.73 

9.1881 

1 

4.01 

9.1878 

« 

15.27 

9.1874 

^ 

2a50 

9.1870 

^ 

37.71 

9.1867 

f 

48.90 

9.1863 

ki 

O    /    fi 

8  37  49.2 
8  35  6.5 
8  32  18.0 
8  29  23.7 
8  26  23.7 
8  23  18.0 
8  20  6.5 
8  16  49.3 
8  13  26.4 
8  9  57.8 
8  6  23.5 
8  2  43.5 
58  57.8 
55  6.5 
51  9.6 
47  7.0 
7  42  58.8 
7  38  45.0 
7  34  25.7 
7  30  0.8 
7  25  J%.4 
7  20  54.4 
7  16  12.9 
7  112&0 


7 
7 
7 
7 


SUNDAY  30, 


19  22 
19  24 
19  26 
19  28 
19  30 
19  32 
19  35 
19  37 
19  39 
19  41 
19  43 
19  46 
19  48 
19  50 
19  52 
19  54 
19  56 
19  59 


20 
20 
20 
20 
20 


1 
3 
5 
7 
9 


20  12 
20  14 


0.06 
11.19 
22.29 
33.36 
44.40 
55.40 

6.37 
17.30 
28.19 
39.04 
49.a5 

0.61 
11.33 
22.01 
32.64 
43.22 
53.75 

4.24 
14.68 
25.07 

a5.4i 

45.69 
55.92 

aio 

16J23 


9.1868 

S.1 

9.1863 

9.1848 

9.1843 

9.1837 

9.1831 

9.1895 

9.1616 

9.1819 

9.1806 

9.1797 

9.1790 

9.1783 

9.1776 

9.1767 

9.1759 

9.1759 

9.1744 

9.1736 

9.1737 

9.1718 

9.1709 

9.1701 

«    1 

9.1699 

9.1683 

S.1 

7 
7 
6 
6 
6 
6 
6 
6 
6 
6 
6 
0 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 


6  33.6 
135.8 

56  32.5 
51  23.8 
46  9.7 
40  50.3 

35  25.6 
^  55.5 
24  20.1 
18  39.5 
12  53.7 

7  2.7 
1  6.5 

55  5.2 
48  58.7 

42  47.1 

36  30.5 
30  8.8 
23  42.1 
17  10.4 
10  33.8 

3  52.3 

57  5.9 
50  14.6 

43  18.5 


Dlfllfor 
1  Minute 


9.663 
9.760 
9.866 
9.969 
3.047 
3.143 
3JD0 
3.334 
3.499 
3.594 
3.619 
3.714 
3.808 
3.909 
3.996 
4.000 
4.183 
4.976 
4.368 
4.461 
4.553 
4.646 
4.737 
4.897 


4.918 
5.000 
5.100 
5.10O 
6.979 
5.368 
5.457 
5.546 
5.633 
5.790 
5.807 
5.803 
5.979 
6.065 
6.151 
6.935 
6.319 
6.403 
6.487 
6.569 
6a»l 
6.739 
6.RI4 
6.805 
6.975 


Hiar. 


Bight  Aaoension. 


Difl^.for 
IMinote. 


DecUnatioa. 


Dlfllfor 
1  liisnte. 


MONDAY  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h  m 
20  14 
20  16 
20  18 
20  20 
20  22 
20  25 
20  27 
20  29 
20  31 
20  33 
20  35 
20  38 
20  40 
20  42 
20  44 
20  46 
20  48 
20  50 
20  53 
20  55 
20  57 

20  59 

21  1 
21  3 


« 

s 

16.23 

9.1683 

26.30 

9.1674 

36.32 

9.1665 

46.28 

9.1666 

56.19 

9.1647 

6.04 

9.1637 

15.83 

9.1697 

25.57 

9.1618 

35.25 

9.1608 

44.87 

9.1599 

54.44 

9.1580 

3.95 

9.1580 

13.40 

9.1571 

22.80 

9.1569 

32.14 

9.1559  . 

41.42 

9.1549 

50.65 

9.15?3 

59.82 

9.1594 

8.94 

9.1515 

18.00 

'    9.1506 

27.01 

9.1497 

35.96 

9.1487 

44.86 

9.1478 

53.70 

9.1460 

S.  14  43  18.5 
14  36  17.6 
14  29  12.0 
14  22  1.7 
14  14  4a7 
14  7  27.1 
14  0  2.8 
13  52  a3.9 
13  45  0.5 
13  37  22.6 
13  29  40.3 
13  21  53.6 
13  14  2.5 
13  6 
12  58 
12  50 
12  41  54.8 
12  as  42.3 
12  25  25.7 
1217  4.9 
12  8  40.1 
12  0  11.2 
11  5]  38.3 

S.1 143   1.5 


7.0 
7.2 

ai 


II 
6.975 

7.054 

7.133 

7.911 

7.968 

7.366 

7.443 

7.519 

7.504 

7.666 

7.749 

7.615 

7.868 

7.961 

8U09 

8.103 

8.173 

8.943 

8.319 

8.380 

6.448 

6J&15 

8.581 

8UM6 


TUESDAY,  JANUARY  1,  1884. 
0  I    21    6    2.49 1    9.1461  ;S.ll  34  20.8  |     87ii 


PHASES  OF  THE  MOON. 


2>  First  Quarter 
O  Full  Moon  . 
C  Last  Quarter . 
#  New  Moon    • 


d  h  m 

6  23  45.9 

13  15  28.3 

20  20  8.4 

29  0  59.7 


d        h 

C  Perigee 12     a5 

C  Apogee 24      3.3 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

c 
o  g 

1 

Name  and  Direction 
of  Ott)«ct. 

Noon. 

P.L. 

of 

Diff. 

im- 

P.L. 

of 
DiiT. 

VPi. 

P.L. 

of 

DIfll 

!». 

P.L. 

of 

Diff. 
3317 

Sun 

W. 

O        1        u 

19  28  21 

3351 

0          1         tl 

20  51  33 

3338 

O          /         ft 

22  14  59 

3396 

23  38  38 

Fomalhaut 

E. 

67  49  32 

3463 

66  28  27 

3470 

65    7  29 

3477 

63  46  39 

9466 

aPegasi 

E. 

82  47  53 

3109 

81  19  46 

3087 

79  51  33 

3009 

78  23  14 

30971 

1 

2 

Sun 

W. 

30  40    4 

3964 

32    4  57 

3954 

33  30    2 

3945 

34  55  18 

3836 

Fomalhaut 

E. 

57    5  20 

3548 

55  45  50 

3567 

54  26  40 

3586 

53    7  51 

3610 

a  Pegnsi 

E. 

71    0  17 

3067 

69  31  27 

3064 

68    233 

3060 

66  33  35 

3056 

3 

Sun 

W. 

42    4  29 

3187 

43  30  54 

3177 

44  57  31 

3167 

46  24  20 

3156  1 

Fomalhaut 

E. 

46  41    0 

3779 

45  25  29 

3818 

44  10  45 

3868 

42  56  53 

3996j 

aPegasi 

E. 

59    8    3 

3048 

57  38  51 

3050 

56    9  40 

3051 

54  40  30 

3051 

4 

Sun 

W. 

53  41  36 

3103 

55    9  42 

3081 

56  38    2 

3080 

58    6  36 

3069 

a  Pc^asi 

E. 

47  J5  28 

3075 

45  46  48 

3084 

44  18  19 

3086 

42  50    4 

3109 

a  Arietis 

E. 

89  35  10 

9804 

88    0  48 

9785 

86  26  13 

9785 

84  51  25 

97«5 

5 

Sun 

W. 

65  33    2 

3008 

67    3    4 

9886 

68  33  22 

9983 

70    3  56 

9970 

a  Arietis 

E. 

76  54    5 

9793 

75  17  56 

9713 

7^)  41  M 

9703 

72    4  58 

9009 

Saturn 

E. 

107  43  23 

9091 

106    4  57 

9610 

104  26  16 

9598 

102  47  19 

9587 

6 

Sun 

W. 

77  40  54 

9909 

79  13  10 

9888 

80  45  43 

9876 

82  18  33 

9809 

a  AquilsB 

W. 

38  51  15 

3710 

40    7  51 

3618 

41  26    5 

3536 

42  45  49 

3460 

fz  Arietis 

E. 

63  58  27 

9641 

62  20  27 

9631 

60  42  14 

9691 

59    3  48 

9611 

Saturn 

E. 

94  28  27 

9595 

92  47  49 

9513 

91     6  54 

9488 

89  25  40 

9487 

Aldeharan 

E. 

96  50  29 

9555 

95  10  32 

9549 

93  30  17 

9598 

91  49  44 

9515 

7 

Sun 

W. 

90    7  23 

9788 

91  42    6 

9774 

93  17    8 

9758 

94  52  30 

1 
9744' 

a  Aqiiils 

W. 

49  43  49 

3169 

51  10  43 

3114 

52  38  35 

3070 

54  7  n 

3096 

a  Arietis 

E. 

50  48  23 

9567 

49    8  43 

9561 

47  28  54 

9554 

45  48  56 

9548 

Saturn 

E. 

80  54  53 

9430 

79  11  47 

9406 

77  28  21 

9383 

75  44  36 

9379 

Aldebaran 

E. 

83  22  20 

9448 

81  39  54 

9435 

79  57    9 

9491 

78  14    4 

9407 

8 

Sun 

W. 

102  54  10 

9671 

104  31  29 

9656 

106    9    8 

9649 

107  47    6 

9887' 

a  Aquilfe 

W. 

61  43  14 

9854 

63  16  32 

9894 

64  50  29 

9786 

6()  25    2 

9768' 

Fomalhaut 

W. 

35  29    7 

4001 

36  40  46 

3853 

37  54  54 

3799 

39  11  18 

3604 

Saturn 

E. 

67    0  53 

9311 

65  15    9 

9987 

63  29    5 

9983 

61  42  41 

9970 

Aldebaran 

E. 

69  33  46 

9338 

67  48  43 

9395 

06    3  20 

9319 

64  17  38 

9»6 

9 

Sun    ' 

W. 

116    1  45 

9558 

117  41  37 

9545 

• 

119  21  47 

9533 

121    2  14 

9591 

a  A'qui)(B 

W.- 

74  25  58 

9657 

76    3  36 

9637 

77  41  41 

9618 

79  20  11 

9001 

Fomalhaut 

w. 

46    1  52 

3164 

47  28  44 

3098 

48  56  55 

3038 

50  26  20 

9984' 

aPegaai 

W. 

27  23  39 

3148 

28*50  50 

3036 

30  20  18 

9940 

31  51  46 

9657 

Saturn 

E. 

52  45  47 

9905 

50  57  27 

9189 

49    8  48 

9180 

47  19  51 

9168 

Aldebaran 

E. 

55  24  14 

2934 

53  36  37 

1»91 

51  48  41 

9908 

50    0  27 

9198 

Pollux 

E. 

98  12  43 

9399 

96  27  15 

9308 

94  41  28 

9996 

92  55  23 

9983 

Jupiter 

E. 

110  49  21 

9933 

109    1  43 

9990 

107  13  46 

9908 

105  25  30 

9195 

10 

Fomalhaut 

W. 

58    8  53 

9768 

59  44    1 

9736 

61  19  53 

9706 

62  56  25 

9677 

a  Pc^si 

W. 

39  52  10 

9569 

41  31  48 

9598 

43  12  22 

9489 

44  53  47 

9460] 

Saturn 

E. 

38  10  46 

9114 

36  20    9 

9105 

34  29  17 

9095 

32  ;)8  10 

9086* 

' 

Aldebaran 

E. 

40  55    7 

9145 

;i9    5  17 

9135 

37  15  12 

9197 

35  24  54 

9119 

Pollux 

E. 

84    0  37 

9998 

82  12  53 

9990 

80  24  56 

9919 

78  36  46 

9904 

Jupiter 

E. 

96  19  39 

9138 

94  29  39 

9198 

92  39  23 

9118 

90  48  52 

9108 

xrv. 
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GREENWICH  MEAN  TIME. 

LUNAi:  DLSTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Midnight 

P.L. 

of 

Dlff. 

XVh. 

P.L. 

of 

Diff. 

XVillh. 

P.L. 

of 

Dlff. 

XXIh. 

P.L. 

of 

Diff. 

O         /       // 

0         /       n 

0       /     tt 

0       /      /» 

1 

SUH 

W. 

25  2  ao 

3306 

26  26  35 

3994 

27  50  53 

*    3384 

29  15  23 

3975 

Fomnlhaut 

E. 

62  25  59 

3485 

61    5  29 

3606 

59  45  12 

3518 

58  25    8 

3533 

a  Pegnei 

E. 

76  54  49 

3063 

75  26  19 

3076 

73  57  43 

3074 

72  29    2 

3071 

2 

SUH 

W. 

36  20  45 

«fiK& 

37  46  24 

3916 

39  12  14 

3906 

40  38  16 

3197 

Fomalhaut 

E. 

51  49  27 

3635 

50  31  31 

3663 

49  14    5 

3605 

47  57  13 

3739 

a  Pegasi 

E. 

65    4  34 

3056 

63  35  30 

3053 

62    6  23 

3051 

60  37  14 

3050 

3 

Sun 

W. 

47  51  22 

3146 

49  18  36 

3135 

50  46    3 

3194 

52  13  43 

3114 

Fornnlhuut 

E. 

41  44    0 

3001 

40  32  12 

4065 

39  21  36 

4147 

38  12  20 

4943 

aPegari 

E. 

53  11  21 

3054 

51  42  15 

3057 

50  13  13 

3069 

48  44  17 

3068 

4 

Suw 

W, 

59  35  24 

3057 

61     4  26 

3045 

62  33  43 

3033 

64    3  15 

3091 

aPegasi 

E. 

41  22    5 

3185 

39  54  26 

3144 

38  27  10 

3167 

37    0  22 

3186 

a  Arietis 

E. 

83  16  24 

9764 

81  41    9 

9754 

80    5  41 

9744 

78  30    0 

9734 

5 

Sun 

W. 

71  34  46 

9057 

73    5  53 

9944 

74  37  16 

9831 

76    8  56 

9816 

a  Arietis 

E. 

70  28    8 

9689 

68  51    4 

9671 

67  13  45 

9661 

65  36  13 

9651 

Saturn 

E. 

101    8    6 

9574 

99  28  36 

9563 

97  48  50 

9551 

96    8  47 

9538 

6 

Sun 

W. 

83  51  41 

9647 

85  25    8 

9839 

86  58  54 

9618 

88  32  59 

9803 

a  AqiiiloB 

W. 

44    6  58 

3391 

45  29  25 

3396 

46  53    6 

3968 

48  17  55 

3913 

a  Arietis 

£. 

57  25    8 

9001 

55  46  15 

9593 

54    7  10 

9583 

52  27  52 

9575 

Saturn 

E. 

87  44    8 

9473 

86    2  17 

9460 

84  20    8 

9447 

62  37  40 

9433 

Aldebaran 

E. 

90    8  52 

9509 

88  27  42 

94a8 

86  46  14 

9476 

85    4  27 

9469 

7 

Sun 

W. 

96%S  11 

9730 

98    4  11 

9715 

99  40  31 

9700 

101  17  11 

9686 

a  Aqiiils 

W. 

55  36  59 

9089 

57    7  36 

9953 

58  38  39 

9917 

60  10  36 

9885 

a  Arietis 

E. 

44    8  50 

9543 

42  28  37 

9540 

40  48  20 

9539 

39    8     1 

9538 

Saturn 

E. 

74    0  31 

9365 

72  16    6 

9339 

70  31  22 

9337 

68  46  17 

9391 

Aldebaran 

E. 

76  30  40 

9303 

74  46  56 

9380 

73    2  52 

9366 

71  18  29 

9353 

8 

Sun 

W. 

109  25  24 

9613 

111    4    1 

9560 

112  42  57 

9585 

114  22  12 

9579 

a  AqiiilfB 

W. 

68    0  10 

9744 

69  35  51 

9790 

71  12    4 

9698 

72  48  47 

9677 

Fomalhaut 

W. 

40  29  48 

3487 

41  50  15 

3401 

43  12  30 

3314 

44  3(i  25 

3936 

Saturn 

E. 

59  55  57 

9957 

58    8  54 

9343 

5<>  21  31 

9931 

54  33  49 

9917 

Aldebaran 

E, 

62  31  36 

9985 

60  45  14 

9979 

58  58  33 

9958 

57  11  33 

9946 

9 

.  Sun 

W. 

122  42  58 

9509 

124  23  59 

9487 

126    5  17 

9486 

127  46  50 

9475 

aAquilie 

W. 

80  59    4 

9586 

82  38  18 

9579 

84  17  52 

9558 

85  57  45 

9515 

FomoJhaut 

W. 

51  56  53 

9934 

53  28  29 

9887 

55    1    4 

9845 

56  34  33 

oma 

a  Pc^si 

W. 

33  25    0 

9784 

M  59  49 

9719 

26  36    3 

9663 

38  13  33 

2613 

Saturn 

E. 

45  30  36 

9157 

43  41    4 

9145 

41  51  14 

9135 

40     1     8 

9194 

Aldebaran 

E. 

48  11  56 

9186 

46  23    8 

9175 

44  34    3 

9165 

42  44  4S 

9155 

Pollux 

E. 

91     8  59 

9779 

89  22  18 

9960 

87  35  20 

9949 

85  48    6 

ftXiO 

Jupiter 

E. 

103  36  55 

9183 

101  48    2 

9171 

99  58  51 

9160 

98    9  23 

9149 

10 

Fomalhaut 

W. 

64  33  35 

9659 

66  11  20 

9698 

67  49  37 

9606 

69  28  24 

S.SS7 

a  Pegasi 

W. 

46  25  57 

9430 

48  18  49 

9403 

50    2  19 

9380 

51  46  23 

£357 

Saturn 

E. 

30  46  49 

9077 

28  55  15 

9070 

27    3  30 

9064 

25  11  35 

9057 

Aldebaran 

E. 

3:3  34  24 

9119 

31  43  43 

9106 

29  52  52 

9IQ0 

28     1  52 

9004 

Pollux 

E. 

76  48  24 

9187 

74  59  52 

9190 

73  11  10 

9185 

71  22  20 

9189 

Jupiter 

E. 

88  58    7 

9101 

87    7    9 

9093 

85  15  59 

9085 

83  24  37 

2078 
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u 

o  s 

P.L. 

P.L. 

• 

P.L 

p.  L. 

Name  and  Dinetioii  1 

Noon. 

of 

nih. 

of 

Vlh 

of 

IXit. 

of 

1* 

11 

of  Obileot. 

Diff. 

Diff. 

Diff. 

Diff. 

Fomalhaut 

W. 

O           /         // 

71    7  37 

9S69 

O           /         /< 

72  47  15 

9553 

74  27  14 

9530 

76    7  33 

9596 

a  Pegasi 

W. 

53  30  59 

9336 

55  16    3 

9390 

57    1  33 

9304 

58  47  26 

9901 

Pollux 

E. 

69  33  !£) 

9176 

67  44  19 

9173 

65  55  11 

9171 

64    6    0 

9170 

Jupiter 

E. 

81  :»    4 

9079 

79  41  22 

9066 

77  49  31 

9061 

75  57  32 

9057 

Mars 

E. 

98  46  56 

91S9 

96  57  16 

9145 

95    7  26 

9139 

93  17  27 

9134 

12 

a  Pegasi 

W. 

€7  41  18 

9949 

69  28  43 

9936 

71  16  17 

9939 

73    3  57 

9999 

Pollux 

E. 

55    0  13 

9189 

53  11   18 

9186 

51  22  32 

9196 

49  33  58 

9906 

Jupiter 

E. 

66  36  15 

9045 

64  43  51 

9045 

62  51  27 

9046 

60  59    4 

*    9046 

Mars 

E. 

84    5  53 

9119 

82  15  23 

9118 

80  24  51 

9118 

78  34  19 

9119 

Regiilus 

E. 

90  59  28 

9067 

89    7  22 

9056 

87  15  15 

9056 

85  23    8 

9057 

13 

aArietis 

W. 

38  24  56 

9935 

40  12  31 

9996 

42    0  19 

9990 

43  48  16 

9916 

Pollux 

E. 

40  35  40 

9965 

38  49  19 

9309 

37    3  33 

9337 

35  18  28 

9371 

Jupiter 

E. 

51  38    9 

9007 

49  46  19 

9073 

47  54  39 

9081 

46    3  11 

9090 

Mars 

E. 

69  22  25 

9135 

67  32  20 

9141 

65  42  23 

9147 

63  52  36 

9155 

Kegulus 

E. 

76    3  12 

9071 

74  11  28 

9076 

72  19  52 

9089 

70  28  25 

9060 

14 

a  Arietis 

W. 

52  48  40 

9999 

54  36  35 

9996 

56  24  23 

9933 

58  12    1 

9940 

Saturn 

W. 

21  46  52 

9009 

fi3  38    3 

9101 

25  29    0 

9119 

27  19  41 

9199 

Aldebaran 

W. 

18  54  29 

9143 

20  44  22 

9149 

2234    7 

9155 

24  23  42 

9163 

Jupiter 

E. 

36  49  40 

9149 

34  59  56 

9164 

33  10  35 

C!d9 

31  21  41 

9909 

Mars 

E. 

54  47    1 

S906 

52  58  42 

9919 

51  10  43 

9933 

49  23    4 

9948 

Regulus 

E. 

61  14    7 

9133 

59  23  58 

9144 

57  34    6 

9155 

55  44  31 

9168 

15 

a  Arietis 

W. 

67    7    1 

9991 

68  53  J4 

9303 

70  39    9 

9317 

72  24  44 

9330 

Saturn 

W. 

36  28  39 

9186 

38  17  27 

€900 

40    5  54 
37    3  38 

9915 

41  53  59 

9931 

Aldebaran 

W. 

33  28    0 

9919 

an  15  59 

9933 

9;147 

38  50  .56 

9909 

Mars 

E. 

40  30  56 

9340 

38  45  55 

9363 

37    1  27 

9387 

35  17  33 

9413 

Regulus 

E. 

46  41  37 

9940 

44  54    9 

9957 

43    7    6 

9974 

41  20  28 

9999  ' 

Spica 

E. 

100  13  38 

9908 

98  25  23 

9«0 

96  37  30 

9938 

94  49  59 

9953 

1 

16 

a  Arietis 

W. 

81    7  24 

9407 

82  50  48 

9494 

84  33  48 

9441 

86  16  24 

1 

94S0 

Saturn 

W. 

50  48  a3 

9319 

52  34  15 

9399 

54  19  32 

9347 

56    4  23 

9364| 

Aldet)anin 

W. 

47  41  50 

9341 

49  26  49 

9356 

51  11  24 

9375 

52  55  25 

9399 

Spica 

E. 

85  58  14 

9335 

84  13    6 

9353 

82  28  23 

9371 

80  44    6 

9388 

17 

Saturn 

W. 

64  42  16 

9455 

66  24  33 

9473 

68    6  24 

9409 

69  47  49 

9510 

Aldebaran 

W. 

61  30    8 

9489 

63  11  46 

9501 

64  52  58 

9519 

66  33  45 

9538 

Spica 

E. 

72    9    4 

9479 

70  27  22 

9407 

68  46    5 

9516 

67    5  14 

9S35 

Sun 

E. 

135    3  54 

9838 

133  30  16 

9857 

131  57    2 

9876 

130  24  13 

9NI5 

18 

Saturn 

W. 

78    8  32 

9601 

79  47  26 

9619 

81  25  55 

9637 

83    4    0 

9654 

Aldebaran 

W. 

74  51  19 

9099 

76  29  35 

9646 

78    7  27 

9064 

79  44  55 

9661 

Pollux 

W. 

33  40  53 

9995 

35  12  40 

9990 

36  44  34 

9917 

38  16  31 

9916 

Jupiter 

W. 

20  39  58 

9756 

22  15  24 

9759 

23  50  55 

9753 

25  26  25 

9756 

Spica 

E. 

58  47  22 

9096 

57    9    3 

9844 

55  31     8 

9669 

53  53  37 

9680 

Sun 

E. 

122  46  13 

9999 

121  15  50 

3010 

119  45  50 

3000 

118  16  14 

3049 

19 

Saturn 

W. 

91    8  38 

9736 

92  44  27 

9754 

94  19  55 

9770 

95  55    2 

9785 

Aldebaran 

W. 

87  46  29 

9786 

89  21  41 

9789 

90  56  S)2 

9796 

92  31    3 

S8I3 

Pollux 

W. 

45  55  38 

9939 

47  27    7 

9946 

48  58  27 

9954 

50  29  37 

9069 

Jupiter 

w. 

33  21  54 

9706 

34  56  24 

• 

9800 

36  30  40 

9890 

38    4  42 

9831 

XVI. 
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11 

Name  and  Directton 
of  Olitlect. 

Midnight. 

P.L. 
of 

Dlff. 

XVh. 

PL. 
of 

Dlff. 

XVIIP* 

P.L. 

of 

Diff. 

xxit. 

P.L. 

of 

Diff. 

Fomalhaut 

W. 

0           /        II 

77  48  10 

»15 

0          1        II 

79  29    2 

9507 

Oil! 

81  10    G 

9400 

O          /         // 

82  51  21 

9499 

tt  Pegasi 

W. 

60.33  39 

S»78 

62  20  11 

iN66 

64    7    0 

9957 

65  54    3 

9940 

Pollux 

E. 

62  16  47 

9170 

60  27  34 

9171 

58  38  23 

9173 

56  49  15 

91T7 

Jupiter 

E. 

74    5  26 

9063 

72  13  14 

9060 

70  20  58 

9048 

68  28  38 

9046 

Ma&8 

E. 

91  27  20 

9190 

89  37    6 

9196 

87  46  46 

9199 

85  56  21 

9190 

13 

a  Pegasi' 

W, 

74  51  42 

9896 

76  39  30 

9996 

78  27  19 

9996 

80  15    8 

9997 

Pollux 

E. 

47  45  38 

9916 

45  57  35 

9990 

44    9  52 

9945 

42  22  32 

9964 

Jupiter 

E. 

59    6  44 

90ft0 

57  14  27 

9069 

55  22  14 

9067 

53  30    8 

9061 

Mars 

E. 

76  43  49 

9190 

74  53  21 

9193 

73    2  57 

9196 

71  12  38 

9130 

Regulus 

E. 

83  31    2 

9058 

81  38  58 

9060 

79  46  58. 

9063 

77  55    2 

9067 

13 

aArietis 

W. 

45  36  19 

99.4 

47  24  26 

9914 

49  12  33 

9914 

51     0  39 

9918 

Pollux 

E. 

33  34  11 

9406 

31  50  48 

9459 

30    8  27 

9504 

28  27  19 

9564 

i 

Jupiter 

E. 

44  11  56 

9100 

42  20  56 

9110 

40  30  12 

9199 

38  39  46 

9195 

Mars 

E. 

62    3    1 

9164 

60  13  39 

9173 

58  24  31 

9183 

56  35  38 

9104 

Regulus 

E. 

68  37    9 

9006 

66  46    4 

9104 

64  55  11 

9113 

63    4  32 

9199 

14 

a  Arietis 

W. 

59  59  29 

9949 

61  46  44 

SUSS 

63  3:3  45 

9968 

65.20  31 

9979 

Saturn 

W. 

29  10    6 

9134 

31    0  13 

9147 

32  50    1 

9150 

34  39  30 

9179 

Aldebaran 

W. 

26  13    5 

9173 

28    2  13 

9183 

29  51    6 

9104 

31  39  42 

9906 

Jupiter 

E. 

29  33  16 

vtm 

27  45  23 

9947 

25  58    6 

9974 

24  11  29 

9906 

Mars 

£. 

47  35  48 

9964 

45  48  55 

9981 

44    2  28 

9900 

42  16  28 

9919 

Regulus 

E. 

53  55  15 

9181 

52    6  la 

9104 

50  17  43 

9909 

48  29  29 

9994 

15 

aArietis 

W. 

74    9  59 

9345 

75  54  53 

9959 

77  39  26 

9375 

79  23  36 

9391 

Saturn 

W. 

43  41  41 

9946 

45  29    0 

9969 

47  15  55 

9978 

49    2  26 

9995 

Aldebaran 

W. 

40  37  52 

9976 

42  24  26 

9991 

44  10  38 

9908 

45  56  26 

9394 

Mars 

E. 

33  \i\  17 

9441 

31  51  41 

9479 

30    9  49 

9507 

28  28  45 

9545 

Regulus 

E. 

39  34  J6 

9311 

37  48  32 

9390 

36    3  16 

9950 

34  18  30 

9373 

Spica 

E. 

93    2  51 

9909 

91  16    6 

9985 

89  29  44 

9309 

• 

87  43  47 

9318 

16 

a  Arietis 

W. 

87  58  35 

9477 

89  40  21 

9494 

91  21  42 

9513 

93    2  37 

9539 

Saturn 

W. 

57  48  49 

9389 

59  32  49 

9400 

61  16  24 

9418 

62  59  33 

9496 

Aldebaran 

W. 

54  39  21 

9410 

56  22  41 

9498 

58    5  36 

9446 

59  48    5 

9465 

Spica 

E. 

79    0  14 

9406 

77  16  48 

9494 

75  33  47 

9449 

73  51  12 

9461 

17 

Saturn 

W. 

71  28  48 

9988 

73    9  22 

9547 

74  49  30 

9S65 

76  29  13 

9589 

Aldebaran 

W. 

68  14    6 

9566 

69  54    2 

9574 

71  3:}  32 

9609 

73  12  38 

9610 

Spica 

E. 

65  24  49 

9553 

6:)  44  4!) 

9579 

62    5  15 

9500 

60  26    6 

9608 

Sun 

E. 

128  51  48 

9915 

127  19  48 

9934 

125  48  12 

9953 

124  17    0 

9973 

18 

Saturn 

W. 

84  41  41 

9679 

86  18  59 

9689 

87  55  54 

9705 

89  32  27 

97J9 

Aldebaran 

W. 

81  22    0 

9609 

82  58  41 

9716 

84  34  59 

9733 

86  10  55 

9750 

Pollux 

W. 

39  48  29 

9919 

41  20  24 

9099 

42  52  15 

9997 

44  24    0 

9939 

Jupiter 

W. 

27    1  50 

9763 

28  37    7 

9769 

30  12  15 

9778 

31  47  11 

9788 

Spica 

E. 

52  16  30 

9097 

50  39  46 

9714 

49    3  25 

9731 

47  27  27 

9748 

Sun 

E. 

1J6  47    2 

3067 

115  18  12 

3086 

113  49  45 

3104 

112  21  40 

3191 

19 

Saturn 

W. 

97  29  49 

9801 

99    4  16 

9815 

100  38  24 

9890 

102  12  13 

9843 

Aldebaran 

\V. 

94    5  14 

9898 

95  39    5 

9843 

97  12  37 

9858 

98  45  50 

9879 

Pollux 

W. 

52    0  37 

9971 

5:3  31  2(> 

9961 

55    2    3 

9989 

56.32  29 

9908 

Jupiter 

W. 

39  38  29 

9843 

41  12    1 

9855 

42  45  18 

9866 

44  18  20 

9877 

'- 

» 

_^__ — 
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19 

P.  L, 

P.L. 

P.L. 

P.L. 

Name  and  Direction  | 

Noon. 

of 

mi' 

of 

VPi. 

of 

IXfc- 

Of 

of  Object. 

Diff. 

Diff. 

Diff. 

DUF. 

Spjca 

E. 

O           /         // 

45  51  51 

9765 

44  16  37 

9781 

0           /         /' 

42  41  44 

9797 

O            0        tt 

41    7  12 

9613 

Autares 

E. 

91  27  59 

aeoi 

89  53  33 

9818 

88  19  28 

2833 

86  45  43 

9649 

Sun 

£. 

110  53  56 

3139 

109  26  34 

3157 

107  59  33 

3173 

106  32  52 

3190 

20 

Pollux 

W. 

58    2  44 

aeoa 

59  32  47 

3017 

61     2  39 

3096 

62  32  19 

3835 

Jupiter 

W. 

45  51     8 

9(W9 

47  23  41 

9900 

48  56    0 

9911 

50  28    5 

9991 

Mars 

W. 

27  47  13 

3063 

29  15  43 

3079 

30  44  18 

3077 

32  12  56 

3076 

Spica 

£. 

33  19  27 

oBm 

31  46  49 

9809 

30  14  29 

9919 

2d  42  26 

99es 

AnXiireB 

E. 

79     I  53 

wja 

77  30    2 

9936 

75  58  29 

9949 

74  27  12 

9969 

Sun 

£. 

99  24  17 

3968 

97  59  28 

3989 

96  34  56 

3996 

95  10  40 

3310 

21 

Pollux 

W. 

.  69  57  55 

8078 

71  26  31 

3086 

72  54  58 

3093 

74  23  16 

3100 

Jupiter 

W. 

58    5  18 

9969 

59  36    9 

9978 

61    6  49 

9996 

62  37  19 

S9»4 

Mars 

W. 

39  35  58 

3085 

41    4  26 

3C88 

42  32  50 

3091 

44     1  10 

3095 

Regulus 

W. 

33    0  49 

3099 

34  30  26 

3034 

35  59  56 

3040 

37  29  19 

3045 

Aniares 

E. 

66  54  45 

3099 

65  24  59 

3089 

63  55  26 

3043 

62  26    6 

3063 

Sun 

E. 

88  13    5 

3371 

86  50  15 

• 

3381 

85  27  37 

3399 

84    5  11 

3401 

22 

Pollux 

W. 

81  42  39 

3133 

83  10    9 

3138 

84  37  33 

3143 

86    4  51 

3147 

Jupiter 

W. 

70    7  32 

3097 

71  37  11 

3039 

73    6  44 

3037 

74  36  11 

3049 

Marb 

W. 

51  21  47 

3111 

52  49  43 

3114 

54  17  36 

3117 

55  45  25 

3119 

ReguluB 

W. 

44  54  34 

3071 

46  23  19 

3076 

47  51  58 

3080 

49  20  ^ 

3083 

Antares 

E. 

55    2  26 

3098 

53  34  14 

3106 

52    6  12 

3114 

50  38  20 

3193 

Sun 

E. 

77  15  31 

3449 

75  54    2 

3448 

74  32  40 

3454 

73  11  25 

3400 

23 

Jupiter 

W. 

82    2  11 

3058 

83  31  12 

3060 

85    0  11 

3061 

86  29    8 

306S 

Mars 

W. 

63    3  59 

3195 

64  31  38 

3196 

65  59  16 

3196 

67  26  54 

3195 

Regulus 

W, 

56  42  26 

3096 

58  10  41 

3097 

59  38  54 

3099 

61     7    5 

3100 

Antares 

E. 

43  21  17 

3159 

41  54  19 

3166 

40  27  29 

3173 

39    0  48 

3161 

Sun 

E. 

66  26  36 

3489 

65    5  52 

3464 

63  45  10 

3487 

62  24  31 

3468 

24 

Jupiter 

W. 

9:3  53  42 

3069 

95  22  38 

3061 

96  51  3a 

3960 

98  20  34 

3067 

Mars 

W. 

74  45  18 

3U9 

76  13    4 

3117 

77  40  5:) 

3114 

79    8  45 

3111 

Regulus 

W. 

68  27  57 

3097 

69  56  10 

3096 

71  24  25 

3094 

72  52  42 

3099 

Autares 

E. 

31  49  51 

3998 

30  24  15 

3941 

28  58  54 

3954 

27  33  49 

3971 

Sun 

E. 

55  41  39 

3499 

54  21    6 

3499 

53    033 

3491 

51  39  59 

3489 

25 

Mars 

W. 

86  29    6 

3093 

87  57  24 

3088 

89  25  48 

3083 

90  54  18 

3076 

Regulus 

W. 

80  14  56 

3076 

81  43  35 

3079 

83  12  19 

3067 

84  41     9 

3063 

Spica 

w. 

26  30    3 

3064 

27  58  56 

3060 

29  27  54 

3056 

30  56  58 

3060 

Sun 

E. 

44  56  40 

3479 

• 

43  35  53 

3477 

42  15    3 

3473 

40  54    9 

3471 

26 

Regulus 

W. 

92    6  49 

3035 

93  36  18 

3030 

95    5  54 

3093 

96  35  38 

3017 

Spica 

W. 

38  23  57 

3099 

39  53  42 

3016 

41  23  35 

3009 

42  53  36 

3O09 

Sun 

E. 

34    8  48 

3454 

32  47  33 

3459 

31  26  15 

3448 

30    4  53 

3446 

27 

Regulus 

W. 

104    6  20 

9969 

105  36  55 

9975 

107    7  :» 

9968 

108  38  32 

9960 

Spica 

W. 

50  25  50 

9967 

51  56  44 

9959 

5:^  27  48 

9959 

54  59    1 

9944 

Sun 

E. 

23  17  41 

3446 

21  56  17 

3469 

20  34  59 

3459 

19  13  49 

34(19 

31 

Sun 

W. 

23  27  44 

3143 

24  55    2 

3194 

26  22  42 

3107 

27  50  43 

9091 

a  Arietis 

E. 

92  38  25 

9769 

91    3  16 

9781 

89  27  57 

9753 

87  52  27 

9744 

Aldebaran 

E. 

125  57    6 

9701 

124  20  28 

9699 

122  43  38 

£684 

121    6  37 

9673 

1 

xvin. 
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• 

GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

of  the 
mth. 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Vtreotlui  1 

Midnight. 

of 

YLS^ 

of 

XVII|i>. 

of 

XXlh. 

of 

1^ 

19 

of  Object. 

%# 

Diff. 

DiiT. 

Difr. 

mft 

Spica 

E. 

39  83    i' 

9698 

37  59    9 

9649 

36  25  36 

9857 

3I522S 

9879 

Stares 

E. 

85  12  19 

9864 

83  39  14 

9880 

82    629 

9894 

8034    2 

9908 

Sun 

£. 

105    6  31 

3906 

103  40  29 

803 

102  14  47 

3138 

100  49  23 

3953 

ao 

PoUux 

W. 

64    1  48 

3044 

65  31    6 

3063 

67    0  13 

3069 

68  29    9 

3070 

Jupiter 

W. 

51  59  57 

9931 

53  31  36 

9949 

55    3    2 

9951 

56  34  16 

9961 

Mars 

W. 

33  41  35 

3076 

35  10  14 

3077 

36  38  52 

3079 

38    7  27 

3089 

Spica 

E. 

27  10  39 

9937 

25  39    7 

9950 

24    7  51 

9961 

22  36  50 

9973 

Antarea 

E. 

72  56  12 

9975 

71  25  28 

9967 

69  54  59 

9999 

68  24  45 

3010 

Sun 

E. 

93  46  40 

8803 

92  22  55 

3936 

90  59  25 

8347 

89  36    8 

3350 

21 

Pollux 

W. 

75  51  25 

8106 

77  19  25 

3114 

78  47  17 

3190 

80  15    2 

3197 

Jupiter 

W. 

64    7  39 

3001 

65  37  50 

3000 

67    7  52 

3015 

68  ;^7  46 

3099 

Mars 

W. 

45  29  26 

3006 

46  57  38 

3109 

48  25  45 

3105 

49  53  48 

8109 

ReguhiB 

W. 

3d  58  36 

3051 

40  27  45 

3056 

41  56  48 

3069 

43  25  44 

3067 

Aiitarea 

E. 

60  56  59 

3063 

59  28    4 

9079 

57  59  20 

3089 

56  30  48 

3090 

■ 

Sun 

E. 

82  42  55 

3410 

81  20  50 

3419 

79  58  55 

3497 

78  37    9 

3434 

22 

Pollux 

W. 

87  32    4 

3151 

88  59  12 

3155 

90  26  15 

3159 

91  53  13 

3169 

Jupiter 

W. 

76    5  32 

3046 

77  34  48 

3050 

79    3  59 

3059 

80  33    7 

3050 

Mars 

W. 

57  13  12 

3191 

58  40  56 

3193 

60    838 

3194 

61  36  19 

3194 

Regulus 

W. 

50  49    2 

3087 

52  17  28 

3000 

53  45  .50 

3008 

55  14    9 

3094 

Antares 

E. 

49  10  38 

3130 

47  43    5 

3j37 

46  15  40 

3144 

44  48  24 

3159 

1 

Suit 

E. 

71  50  16 

70  29  13 

3471 

69    8  16 

3475 

67  47  24 

3479 

23 

Jupiter    * 

W. 

87  58    4 

3063 

89  26  59 

3864 

90  55  53 

3064 

92  24  47 

3063 

Mars 

W. 

68  54  33 

3195 

70  22  12 

3194 

71  49  52 

3193 

73  17  34 

3191 

Regulus 

W. 

62  ai  15 

3100 

64    3  25 

3100 

65  31  sa 

3099 

66  59  46 

3099 

Antarea 

E. 

37  34  16 

3189 

36    7  54 

3106 

34  41  42 

3907 

:J3  15  41 

3916 

Suit 

E. 

61    3  54 

3490 

59  43  19 

3401 

58  22  45 

3409 

57    2  12 

3489 

24 

Jupiter 

W. 

99  49  36 

3056 

101  18  40 

3053 

102  47  47 

3050 

104  16  58 

3047 

Mars 

W. 

80  36  41 

3108 

82    4  40 

3105 

83  32  44 

3100 

85    0  53 

3097 

Regulus 

W. 

74  21     1 

3080 

75  49  24 

3086 

77  17  51 

3063 

78  46  21 

3079 

Antarea 

E. 

26    9    4 

3991 

24  44  42 

3314 

23  20  47 

3343 

21  57  25 

3378 

Sun 

£. 

50  19  23 

3488 

48  58  46 

3486 

47  38    6 

3484 

46  17  24 

3489 

25 

Mars 

W. 

92  22  54 

3073 

93  51  37 

3068 

95  20  26 

3069 

96  49  22 

30S6 

Regulua 

W. 

86  10    4 

3058 

87  39    5 

305Si 

89    8  13 

3047 

90  37  27 

3041 

Spica 

W. 

32  26    9 

3045 

33  55  26 

3040 

35  24  49 

3034 

36  54  19 

3098 

Sun 

E. 

39  33  12 

3467 

38  12  11 

3464 

36  51    7 

3461 

35  29  59 

3458 

26 

iff'" 

W. 

98    5  29 

3010 

99  35  29 

3004 

101    5  37 

9997 

102  35  54 

9988 

W. 

44  23  45 

9996 

45  54    3 

9989 

47  24  30 

9989 

48  55    5 

9974 

Sun 

E. 

28  43  29 

3445 

27  22    3 

3443 

26    035 

3443 

24  39    7 

3445 

27 

Regulua 

W. 

110    9a5 

9953 

111  40  47 

9045 

113  12    9 

9937 

114  43  41 

9999 

Spica 

W. 

56  30  24 

9936 

58    1  57 

9997 

59  33  41 

9990 

61     5  35 

9911 

Sun 

E. 

17  52  50 

16  32    8 

3506 

15  11  50 

3537 

13  52    7 

3589 

31 

Sun 

W. 

29  19    3 

3077 

30  47  41 

3063 

32  16  36 

3050 

33  45  47 

3038 

a  Arietia 

E. 

86  16  46 

9737 

84  40  55 

9730 

83    4  53 

9791 

81  28  41 

9713 

Aldebaran 

E. 

119  29  24 

9667 

117  52    0 

9659 

116  14  25 

9650 

114  36  38 

9649 

218 
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1 

GREBITWICH  MEAJS  TIME. 

■ 

JA14IIART. 

FEBRUARY. 

• 

1 

1 

Apparent 

Kight 
Ascension. 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 

Hour. 

Meridian 
Paaange. 

• 

1 

Apparent 

Iti^ht 
Ascension. 

Var.of 

RA. 

fori 

Hoar. 

Apparent 
Declination. 

Var.of 

Deol. 

fori 

Hoar. 

Meridian 

Noon, 

Noon, 

Noon. 

Noon, 

Noon, 

Noon, 

Noon, 

Noon. 

h     m     s 
19  26  55.55 

8 

+  17.705 

0       1       n 

-24    7    5.6 

+  35.38 

h    m 
0  43.8 

1 

h    m     s 
21  31  45.24 

s 
-  8.499 

0     1     It 
-11  37    2.2 

II 
-    4.8B 

h    m 
0  46.1 

2 

19  33  59.85 

17.650 

23  52    9.1 

38.33 

0  47.0 

2 

21  28    5.76 

9.757 

11  40  49.1 

14.43 

0  38.5 

3 

19  41    2.62 

17.578 

23  35  37.8 

43.98 

0  50.1 

3 

21  23  58.97 

10.760 

1 1  48  28.7 

93.70 

0  30.5' 

4 

19  48    3.44 

17.487 

23  17  32.0 

47.90 

0  53.2 

4 

21  19  31.59 

11.466 

11  59  38.5 

31.99 

0  28.2. 

5 

19  55    1.84 

17.376 

22  57  52.5 

51.09 

0  56.2 

5 

21  14  51.10 

11.859 

12  13  50.5 

38.85 

0  13.6: 

6 

20    1  57.31 

+  17.942 

-22  36  40.1 

+  54.93 

0  59.2 

6 

21  10    5.26 

-11.913 

- 12  30  32.3 

-44.38 

(  a     4« 

la    M.1 

7 

20    8  49.25 

17  061 

22  13  56.3 

58.70 

1    2.1 

7 

21    5  21.75 

11.661 

12  49    9.5 

48.47 

23  47.9 

8 

20  15  36.98 

16.891 

21  49  43.0 

69.38 

1    4.9 

8 

21    0  47.79 

11.194 

13    9    7.3 

51.11 

23  39.7 

9 

20  22  19.78 

16.668 

21  24    2.8 

65.94 

1    7.7 

9 

20  56  29.78 

10.340 

13  29  52.3 

69.43 

23  31.8 

10 

20  28  56.77 

16.409 

20  56  58.9 

68.36 

1  1Q.4 

10 

20  52  33.08 

9.355 

13  50  54.4 

53.56 

0 

23  24.4 

11 

20  35  27.01 

+ 16.103 

-20  28  35.2 

+  79.58 

1  13.0 

11 

20  49    1.94 

-  8.918 

-14  11  47,2 

-51.68 

23  17.4 

V2 

20  41  49.37 

15.751 

19  58  57.0 

75.56 

1  15.4 

12 

20  45  59.45 

6.975 

14  32    8.6 

49.96 

23  11.0 

13 

20  48    2.64 

15.345 

19  28  10.5 

78.91 

1  17.7 

13 

20  43  27.62 

5  671 

14  51  40.2 

47.58 

23    5.0 

14 

20  54    5.42 

14.876 

18  56  23.1 

80.69 

1  19.8 

14 

20  4 1  27.44 

4.349 

15  10    8.2 

44.60 

22  59.6 

15 

20  59  56.13 

14.337 

18  23  43.8 

89.58 

121.7 

15 

20  39  59.16 

3.018 

15  27  22.0 

41.49 

22  54.7 

16 

21    5  32.99 

+  13.790 

-17  50  23.1 

+  84.06 

123.3 

16 

20  39    2.35 

-   1.793 

- 15  43  13.8 

-37.86 

22  50,3 

17 

21  10  54.02 

13.017 

17  16  33.5 

84.98 

124.7 

17 

20  38  36.10 

-  0.474 

15  67  37.6 

34.09 

22  46.4 

18 

21  15  57.03 

19.918 

16  42  29.0 

85.97 

1  25.8 

18 

20  38  39.16 

+  0.716 

16  10  29.1 

30.90 

22  43.0 

19 

21  20  39.65 

11.810 

16    8  26.4 

84.89 

126.5 

19 

20  39  10.02 

1.843 

16  21  46.7 

96.95 

22  40.0 

20 

21  24  59.28 

10.30J 

15  34  43.9 

83.56 

126.9 

20 

20  40    7.08 

9.899 

16  31  28.8 

99.96 

22  37.4 1 

21 

21  28  53.15 

+   9.168 

-15    1  42.5 

+  81.40 

126.8 

21 

20  41  28.62 

+  3.884 

-16  39  34.9 

-18.94 

22  35.1 1 

22 

21  32  18.38 

7.914 

14  29  44.5 

78.96 

126.3 

22 

20  43  12.96 

4.799 

16  46    4.4 

14.93 

22  33.2 

23 

21  35  12.05 

6538 

13  59  14.5 

74.07 

1  25.2 

23 

20  45  18.43 

5.646 

16  50  58.0 

10.95 

22  31.7 

24 

21  37  31.24 

6.049 

13  30  37.7 

68<80 

123.5 

24 

20  47  43.45 

6.498 

16  54  16.4 

6.99 

22  30.5 

25 

21  39  13.21 

3.438 

13    4  20.8 

89.44 

121.2 

25 

20  50  26.49 

7.148 

16  66    0.1 

-    9.36 

22  29.5 

26 

21  40  15.52 

+   1.740 

- 12  40  49.5 

+  55.00 

1  18.3 

26 

20  53  26.12 

+  7.811 

-16  56    9.9 

+    1.53 

22  28.8 

27 

21  40  36.22 

-  0.095 

12  20  29.0 

46.56 

1  14.7 

27 

20  56  41.00 

8.490 

16  54  46.9 

5.38 

22  28.3 

28 

21  40  14.05 

1.896 

12    3  41.7 

37JI5 

1  10.4 

28 

21    0    9.89 

8.980 

16  51  52.2 

9.19 

^28.1 

29 

21  39    8.60 

8.684 

11  50  46.5 

97.94 

1    5.3 

29 

21    3  51.65 

9.494 

16  47  26.5 

19.95 

22  28.0 

30 

21  37  20.51 

6.371 

11  41  57.6 

16.78 

0  59.6 

30 

21    7  45.24 

9.965 

16  41  31.1 

16.67 

2228.1 

31 

21  34  51.65 

-  7.019 

-11  37  22.7 

+    6.13 

0  53.2 

31 

21  11  49.66 

+  10.396 

-16  34    6.8 

+  90  35 

22  28.4 

32 

21  31  45.24  1-  8.499 

-11  37    2.2 

-    4.38 

0  46.1 

32 

21  16    4.09 

+  10.797 

- 16  25  14.6 

+  93.99 

22  28.9, 

Day  of  the  Month. 

Ist 

2:5 
6.5 

eth. 
2.6 

6.8 

llth. 

2.8 
7.3 

letta 

II 
3.(1 

8.1 

.  21st.  9 
9.1  1 

eth. 

4:0 
0.6 

Slst. 

II 
4.7 

12.3 

Day  of  the  Month. 

5th. 

10th. 

iftth. 

SIHh. 

9Mh. 

3'9 
10.4 

Semidiameter  .  . 
Hor.  Parallax   .  . 

Semidiameter 

Horizontal  Parallax  .  . 

5:1 
13.6 

135 

// 

4.8 

12.6 

II 
4.3 

11.5 

KOTB.-<-The  sign  -f  indicates  north  declinations;  the  sign  ^~  indicates  s 

oath  decllnationB. 
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s 
■s 

1 

HodT. 

Hoar. 

1 
1 

Ibmr. 

HmiT. 

Merldlu. 

Phw,. 

PH..g.. 

ffixni. 

^Hin. 

J.™. 

HBO*. 

ff«m. 

J\r«m. 

jr«m. 

Notti. 

h    m     « 

h    .n 

b    n     . 

h    m 

I 

91    3  51.65 

+  t.vt 

-  16  47  36.5 

f  19.9t 

33  28.0 

33  51  58.63 

+  16.178 

-3  17  18.0 

f  119.94 

3316.6 

2 

31    7  45.34 

«.MS 

16  41  31.1 

K.ei 

33  38.1 

93  58  88.94 

16.390 

2  31  46.4 

119.10 

33  19.1 

3 

31  11  49.68 

10.396 

10  34    6.8 

ao.3s 

3938.4 

0    5    3.45 

16 .998 

1  46  10.7 

117.79 

33  21.8 

4 

31  IS    4.09 

Ifl.nW 

16  35  14.6 

S3.99 

33  38.9 

0  11  43.33 

16.713 

0  67  35.6 

190.90 

93  34.6 
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19.988 

+   0  10  53.1 

103.38 

197.3 

39 

8  33  54.00 

91.609 

90  31  41.7 

«8,<9 

0    6.7 

99 

11  57  97.17 

19.666 

-   0  30  13.3 

101.04 

138.1 

30 

8  41  33.70 

ai.H)i 

30    3  53.9 

74  61 

0  10.5 

30 

13    3  13.95 

11.839 

1  10  46.3 

100.68 

138.9 

31 

8  50    6.90 

fVLITO 

+  19  33    8.1 

-79.16 

0  15.1 

31 

13    i  65.09 

+  11.AM 

-   1  50  44.4 

-8«.99 

139.6 

33 

8  58  99.68 

¥  90.8IS 

+  18  59  36.5 

-83.41 

0  19.5 

38 

13  11  30.54 

+ 11.357 

-  9  30    6.9 

-97.«4 

130.3 

S^ottheUraith. 

tth 

10th. 

■Sth. 

•tb. 

Ittb. 

tOUi. 

DmyofthoMootJi. 

4tli. 

W>. 

14th. 

tth. 

Mth. 

Wtb. 

Bemidiameter   .  . 

Ys 

Y 

•lo 

3;7 

lie 

liT 

Semidia meter    .  . 

Ys 

Is 

Ys 

Yj 

M 

Y 

H..r.  Farallu   .  . 

9.7 

8.« 

7.8 

7,1 

6.8 

6.6 

Hor.  Parallax    .  . 

6.6 

6.7 

6.6 

7.1 

,4 

7M 

iteliLM. 

MUtUg, 
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MERCURY,   1883. 


• 

GBEEIirWIOH  MEAT^  TIME. 

SEPTEMBER. 

1 
OCTOBER. 

• 

§ 

1 

Apparent 

Rigfat 
Aaceuaion. 

Var.of 
&A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Bed. 
fori 

Hour. 

MeridUn 
Paange. 

• 

1 

Apparent 

Right 
Aaoenaion. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Bed. 
fori 

Hoar. 

Meridian 

Ncwfi. 

Noon. 

JTiMm. 

Aioon. 

Jvoon. 

Ifoon. 

Jfoon. 

Voon, 

h    ni     8 
12  1 1  30.54 

+  11.357 

O        /         // 

-  2  30    6.9 

II 
-97.64 

h    m 
1  30.3 

1 

h    m     8 
13    6  22.84 

a 
-  7.334 

0     1     II 
- 10  40  29.9. 

It 
+  70.81 

h    m 
0  26.7 

2 

12  16    0.19 

11.113 

3    8  50.4 

95.96 

130.9 

2 

13    3  16.26 

6.199 

10  10    0.9 

81.40 

0  19.7 

3 

12  20  23.90 

10.8e9 

3  46  52.1 

94.16 

1  31.3 

3 

12  59  50.80 

6.901 

9  35  25.3 

91J89 

0  12.4 

4 

12  24  41.49 

10.603 

4  24    9.1 

99.94 

131.7 

4 

12  56  10.51 

9.490 

8  57    9.4 

99.76 

5  •    4.8 
{as  fi7.o 

5 

12  28  52.77 

10.33S 

5    0  38.3 

90.18 

131.9 

6 

12  52  20.43 

9.719 

8  15  50.7 

106.45 

23  49.2 

6 

12  32  57.48 

410.055 

-  5  36  16.4 

-87.98 

1  32.0 

6 

12  48  26.34 

-  9.750 

-  7  32  17.3 

+110.99 

23  41.5 

7 

12  36  55.31 

9.709 

6  10  59.9 

85.69 

132.0 

7 

12  44  34.60 

9.615 

6  47  26.7 

119.84 

23  33.9 

8 

12  40  45.91 

9.453 

6  44  45.0 

83.11 

1  31.9 

8 

12  40  51.84 

9.001 

6    2  22.8 

119.01 

23  26.5 

9 

12  44  28.87 

9.195 

7  17  27.7 

80.49 

1  31.7 

9 

12  37  24.69 

8.918 

5  18  12.7 

108.35 

23  19.5 

to 

12  48    3.72 

8.776 

7  49    3.7 

77.64 

1  31.4 

10 

12  34  19.34 

7.190 

4  36    3.3 

101.99 

23  12.9 

11 

12  51  29.92 

+  8.404 

-  8  19  28.0 

-74.45 

130.8 

11 

12  31  41.25 

-  6.959 

-   3  56  56.7 

+  93.17 

23   6.9 

12 

12  54  46.89 

8.005 

8  48  35.5 

71.14 

1  30.1 

12 

12  20  34.95 

4.648 

3  21  47.4 

89.30 

23    1.5 

13 

12  57  53.94 

7.677 

9  16  20.5 

67.57 

129.3 

13 

12  28    3.88 

3.096 

2  51  19.4 

69.80 

22  56.6 

14 

13    0  50.33 

7.116 

9  42  36.5 

63.79 

1  28.3 

14 

12  27  10.26 

-    1.435 

2  26    6.0 

56.18 

22  52.4 

15 

13    3  35.23 

6.619 

10    7  16.7 

60.57 

127.1 

15 

12  26  55.16 

+   0.177 

2    6  28.1 

41.99 

22  48.8 

16 

13    6    7.71 

+  6.069 

-10  30  13.2 

-65.08 

125  7 

16 

12  27  18.59 

+   1.770 

-   1  52  35.4 

+  97.47 

22  45.9 

17 

13    8  26.79 

5  501 

10  51  17.8 

50.93 

124.1 

17 

12  28  19.67 

3.306 

1  44  28.1 

+  13.90 

22  43.5 

18 

13  10  31.38 

4.873 

11  10  21.2 

44.98 

122.2 

18 

12  29  56.72 

4.764 

1  41  57.8 

-    0.56 

22  41.7 

19 

13  12  20.28 

4.194 

11  27  13.4 

39.96 

120.0 

19 

12  32    7.54 

6.119 

1  44  49.4 

13.59 

22  40.5 

20 

13  13  52.27 

3.469 

11  41  42.9 

33.10 

117.6 

20 

12  34  49.54 

7.361 

152  43.1 

95.71 

22  39.7 

21 

13  15    6.02 

-1-  9.674 

-11  53  37.8 

-96.39 

114.9 

21 

12  37  59.90 

+  8.485 

-25  15.4 

-36.80 

22  39.3 

22 

13  16    0.19 

1.830 

12    2  45.0 

10.11 

1  11.8 

22 

12  41  35.76 

9.485 

2  22    1.0 

46.89 

22  39.3 

23 

13  16  33.41 

+  0.999 

12    8  50.5 

WSb 

1    8.4 

23 

12  45  34.24 

10.360 

2  42  33.8 

55.74 

22  39.6 

24 

13  16  44.35 

-  0.097 

12  1 1  40.0 

-    9.76 

1    4.7 

24 

12  49  52.60 

11.143 

3    6  27.8 

63.58 

22  40.3 

25 

13  16  31.71 

1.034 

12  10  58.0 

+    6.36 

1    0.5 

25 

12  54  28.29 

11.814 

3  33  17.4 

70.30 

22  41.2 

26 

13  15  54.40 

-  9.061 

-12    6  29.7 

+  1610 

0  55.9 

26 

12  59  18.94 

+  19.309 

-  4    8  38.7 

-  76J» 

22  42.3 

27 

13  14  51.58 

3.158 

11  58    0.8 

96.41 

0  50.9 

27 

13    4  22.43 

19.886 

4  34    9.1 

81.16 

22  43.6 

28 

13  13  22.73 

4.947 

11  45  18.2 

37.91 

0  45.5 

28 

13    9  36.69 

13.307 

5    7  27.9 

85JZ7 

22  45.0 

29 

13  11  27,82 

5.396 

11  28  11.9 

48.36 

0  39.7 

29 

13  15    0.65 

13.663 

5  42  16.1 

86.63 

22  46.6 

30 

13    9    7.41 

6*366 

11    6  36.0 

50.64 

0  33.4 

80 

13  20  32.29 

13.965 

6  18  16.6 

91.31 

22  48.3 1 

31 

1 

13    6  22.84 

-   7.334 

- 10  40  29.9 

+  70.81 

0  26.7 

81 

13  26  10.58 

+ 14.919 

-  6  55  14.0 

-93.39 

22  50.1 

32 

13    3  16.26 

-  8.109 

-10  10    0.9 

-1- 61.49 

019.7 

32 

13  31  54.48 

+ 14.434 

-  7  32  55.0 

-94  94 

22  52.0 

Bay  of  the  Month. 

id. 

II 
3.1 

8.2 

8th. 

8.8 

Itth. 

3'6 
95 

18th. 
10.4 

9Sd. 

98th. 

Bay  of  the  Month. 

td. 

8th. 

ISth. 

18th. 

Ud. 

98th. 

Semidiameter   .  . 
Hur.  Parallax    .  . 

4:3 
11.5 

^8 
12.6 

Semidiameter   .  . 
Hor.  Parallax    .  . 

^:i 

13.4 

13.2 

4-6 
11.9 

£9 

10.2 

3:3 

8.8 

£0 
7.8 

KoTB.— The  1 

lign  +  indicatea  north  deoUnatlona;  the  aign  —  indioatea  aoath  decUnationa. 

MERCURY,    1883. 
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13  31  54.49  ' 

•  13  37  43.13 

I  13  43  35.79 

i  13  49  31AH 

:  ]3  55  30.tl] 

1  14    1  33.: 

'  14    7  3G.( 

I  14  13  41.4 

>  14  jg  49.05 

)  14  35  63.07 


14.4M  - 

i4.ai5 

14.  »8 


9.5 


I-  U.IIO 
I».1M 
1&.9I3 
1&.M3 
ia.4M 


i   15    3  «.36  + 
9  41.39 

15  Ifi 

15  33  33.4H 
I   15  as  46.81 

I  15  35  1 
I  15  41  38.18 
:  15  48  6.39 
I  15  54  36.05 
1    7.49 

I  16    7  40.65  ' 

'  16  14  16.55 

t  16  20  53.19 

I  16  37  30.56 

>  16  34  10.71 


-10  45  61.3  - 
11  94  31.9 
13    3  3! 
13  40  37.5 

13  17  63.1 

-13  54  4e.ti  - 

14  31    9.6 

15  6  54.0 

15  41  5aa 

16  16  30.0 

- 16  49  66  8  - 

17  33  46.3 

17  54  46.7 

18  35  55.9 


ie.OTl> 
16.137 
IS.aM 

I4.STS 


I  33  53.9 

i  33  55.9 

I  33  67.9 

I   0.0 

i  33   3.1 

1  33   4,3 

i  33   6.5 

I  33   8.7 

1  33  10.9  1 

1  93  n.S    1 

I  93  1S.5 

(  33  17.6 

I  33  30.1 

B  33  3-J.4    i 

B  3394.8    1 

1  8337.3    1 

)  33  39.6    1 

9  33  33.1    . 

1  33  34.6 

1  33  37.1 


96  91  35.3 

30  47  53.6 

31  13  19.3 

-31  37  49.9  . 

32  1  9.7 
39  33  16.! 
39  44  34.1 
93    4  93.0 


99.07  -i 

M.S7  a 

M.ao  S 

SI  .38  a 


16  40  63.57  + 
!    16  47  36.14 

:    10  64  31.39 

1     8.27 

-   17    7  66.73 

17  14  46,67  + 
J7  31  38.09 
I?  38  30.68 
17  36  34.64 
17  43  19.47 


18  17  3.71 

18  34  0.88  + 

i  30  67.48 
18  37  6 
18  44  47.45 
18  61  3 

18  68  30.16  - 
1  19  5  17.4. 

:  19  13  1.15 
I  19  18  40.55 
<    19  35  14.81 

i    19  3t  43.98  4 

19  38    : 
4  16.60 

I  19  60  19.48 
>   19  56  11.06 


-33  93  13.0  - 
93  40  49.7 

93  57  14.8 

94  13  35.7 
34  36  91.9 

-34  38  69.6  - 

34  60  19.7 

0  30.1 

35  8  69.4 
96  16  16.3 

-36  33    0.3  - 

35  36  37.1 

36  39  38.7 
35  31  19.8  - 

95  31 

-36  39  64.6 1+ 
5  37    0.4 
35  33  34.9 

96  16  37.9 
95    9    8.5 

-96    0    7.9  + 
94  49  34.0 
94  37  99.9 
34  33  54.0 


3  63  18.3 

33  34  33.6 

15    6.0 

99  54  33.1 


DkTorttaeHontli. 


Tb«  dgn  +  pnAied  to  til*  hanrl;  ehuiKe  of  dc 
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VENUS,   1883. 


GBEBlJrWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

« 

1 

O 

1 

Apparent 

Kight 
Aaceusion. 

Var.  of 

K.A. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 

Hour. 

Meridian 
Passage. 

■ 

1 

t 

Apparent 

Bight 
Aaconaion. 

Var.of 

RA. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hoar. 

1 

Meridian 
Bunge- 

Noim, 

Noon. 

IfoOfL 

Noon, 

Nonn. 

Noon, 

Noon. 

JVoofi. 

1 

h     ro     8 
16  25  43.25 

8 

+  9.9B1 

-17   4  44.0 

II 
+    6.04 

h    m 
21  39.8 

1 

h     m     8 
17  45    3.11 

8 

-1-  9.399 

0     1     II 
-  19    611.3 

-  19.38 

h    m 
20  59.5 

2 

1«  26  42.30 

9.638 

17    2  42.4 

4.]9 

21  37.0 

2 

17  48  48.36 

9.447 

19  10   2.1 

11.64 

20  59.4 

3 

16  27  49.79 

9.9M 

17    125.7 

9.99 

2134.3 

3 

17  52  36.66 

9.568 

19  14  39.3 

11.95 

20  59.3 

4 

16  29    5.47 

8.an 

17   0  61,7 

+    0.56 

21  31 .7 

4 

17  56  27.60 

9.684 

19  19    1.7 

10.61 

20  59.2 

5 

16  30  29.07 

3.645 

17    0  68.1 

-    1.08 

2129.3 

5 

18    0  21.37 

9.795 

19  23   8.3 

9.93 

20  59.2 

6 

16  32   0.35 

+   3.950 

-17    142.6 

-   9.09 

2127.0 

6 

18    4  17.76 

+  9.909 

-  19  26  57.9 

-    9.90 

20  59.2 

7 

16  33  39.04 

4.963 

17   3   2.8 

4.05 

21  24.8 

7 

18    8  16.66 

10.004 

19  30  29.6 

8.43 

20  59.3 

8 

16  35  24.91 

4.567 

17    4  56.3 

5.30 

2122.8 

8 

18  12  17.97 

10.109 

19  33  42.4 

7.69 

20  59.4 

9 

16  37  \7.ri 

4.641 

17    7  20.9 

6.63 

21  20.9 

9 

18  16  21.58 

10.197 

19  .36  35.4 

6.78 

20  59.6 

10 

16  39  17.23 

6.116 

17  10  14.2 

7.78 

• 

21  19.1 

10 

18  20  27.42 

10.987 

19  39    7.6 

5.90 

20  50.8 

11 

16  4123.21 

+  5.381 

-  17  13  33.9 

-    8.84 

21  17.3 

11 

18  24  35.37 

+ 10.374 

-  19  41  18.3 

-    4.98 

21    0.0 

13 

16  43  35.45 

5.636 

17  17  17.9 

9.80 

21  15.6 

12 

18  28  45.36 

10.457 

19  43    6.6 

4.04 

21    0.2 

13 

16  45  53.73 

5.884 

17  21  23.8 

10.67 

21  14.0 

13 

18  32  57.29 

10.536 

19  44  31.8 

3.06 

21    0.5 

14 

16  48  17.86 

6.194 

17  26  49.5 

11.45 

21  12.5 

14 

18  37  11.07 

10.619 

19  46  33.2 

9.05 

21    0.8 

16 

16  50  47.64 

6.356 

17  30  32.9 

19.14 

21  11.2 

15 

18  4126.63 

10.684 

19  4610.1 

-    1.08 

21    1.1 

16 

16  53  22.90 

■^  6.580 

-  17  35  31.8 

-  19.75 

21  10.0 

16 

18  45  43.88 

+ 10.753 

-19  4621.8 

+    0.04 

21    1.5 

17 

16  56    3.44 

6.797 

17  40  44.2 

i2sn 

21    8.8 

17 

18  50    2.74 

10.818 

19  46    7.7 

1.13 

21    1.9 

18 

16  58  49.11 

7.067 

17  46    8.1 

13.71 

21    7.7 

18 

18  54  23.16 

10.889 

19  45  27.2 

9.94 

21    2.3 

19 

17    1  39.74 

7.910 

17  51  41.5 

14.07 

21    6.6 

19 

18  68  45.02 

10.941 

19  44  19.8 

3.38 

21    2.8 

20 

17    4  36.17 

7.407 

17  57  22.6 

14.35 

21    5.6 

20 

19    3    8.28 

10.997 

19  42  44.9 

AJa 

21    3.2 

21 

17    7  36.24 

+   7.507 

-18    3   9.6 

-  14.55 

21    4.7 

21 

19    7  32.86 

+  11.060 

-  19  40  42.1 

+    6.70 

21    3.7 

22 

17  10  39.81 

7.789 

18   9    0.5 

14.68 

21    3.9 

22 

19  1158.66 

11.100 

19  3811.0 

6.89 

21    4.2 

23 

17  13  48.74 

7.961 

18  14  53.7 

14.74 

21    3.2 

23 

19  16  25.62 

11  147 

19  35  11.2 

8.09 

21    4.7 

24 

17  17    1.89 

8.134 

18  20  47.6 

14.73 

21    2.5 

24 

19  20  53.69 

11.190 

19  31  42.3 

9.31 

21    5.2 

25 

17  20  19.12 

8.301 

18  26  40.3 

14.65 

21    1.9 

25 

19  25  22.78 

11.931 

19  27  44.1 

1054* 

21    6.8 

26 

17  23  40.31 

•f  B.463 

-  18  32  30.4 

-  14.51 

21    1.4 

26 

19  29  62.82 

-MI  .989 

-  19  2316.1 

+  11.78 

21    6.4 

|27 

17  27    5.31 

8.610 

18  38  16  2 

14.30 

21    0.9 

27 

19  34  23.75 

11.304 

19  18  18.2 

13.03 

21    7.0 

;28 

17  30  34.00 

8.770 

18  43  56.3 

14.03 

21    0.5 

28 

19  38  55.48 

11.336 

19  12  50.3 

14JS9 

21    7.6 

29 

17  34    6.25 

8.915 

18  49  29.2 

13.70 

21    0.2 

29 

19  43  27.94 

11.365 

19   6  52.2 

15.55 

21    8.2 

30 

17  37  41.93 

9.056 

18  54  63.6 

13.31 

20  59.9 

30 

19  48    1.06 

11.391 

19   0  23.8 

16.89 

21    8.8 

31 

17  41  20.03 

-1-  9.191 

-  19   0   8.1 

-  19.87 

20  69.7 

31 

19  52  34.75 

+  11.415 

-  18  63  25.0 

+  18.09 

21    9.5 

32 

17  45    3.11 

•f  9.39ah  19    5  11.3 

-  19.38 

20  59.6 

32 

19  57   8.98 

+  11.436 

-  18  45  55.6 

+  19.36 

21  10.1 

Day  of  the  Month. 

lat. 

eth. 

Uth. 

II 
20.7 

21.4 

16th 

lai 

19.8 

.  91at.i 

177  1 
18.3  1 

0th. 
7.0 
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33 
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VENUS,   1883. 


GREENWICH  MEAN  TDIB. 

SEFTEMBEB. 

OCTOBER. 

• 

1 
1 

Apparent 

Kig:ht 
Aacenaion. 

Var.of 

R.A. 

fori 

Honr. 

Apparent 
Declination. 

Var.of 
DecL 
fori 

Honr. 

Keridian 
Pusage. 

Apparent 

Klffht 
Aaoeiiaiop. 

Var.of 

B.A. 

fori 

Honr. 

Apparent 
Declination. 

Var.of 
Decl. 
for  I 
Honr. 

Neridiui' 
FaMffB. 

Noon, 

Noon. 

J^oon. 

ITOOH. 

JTOOA. 

Kovn. 

Koim. 

JToen. 

1 

h    m     8 
10  23  19.01 

8 

+  11.837 

Of// 

+  1130  29.0 

-65.75 

h    ni 
23  42.9 

1 

h    m     a 
12  4127.87 

s 
+  11.497 

Oil' 

-    3    635.5 

// 
-75.88 

h   m 
0    1.9 

9 

10  SR    2.68 

11.803 

11    4    1.8 

66.53 

23  43.7 

2 

12  46   2.26 

11.430 

3  36  54.9 

75.74 

0   2.G' 

3 

10  32  45.54 

1J.709 

10  37  16.3 

67.98 

23  44.4 

3 

12  50  36.96 

11.453 

4    7  10.6 

75.67 

0  3.9; 

4 

10  37  27.61 

11.737 

10  10  13.3 

67.99 

23  45.2 

4 

12  56  12.00 

11.468 

4  37  21.9 

75.37 

0  3.9; 

5 

10  42    8.92 

11.706 

9  42  53.4 

68.67 

23  45.9 

5 

12  59  47.44 

11.485 

6    7  28.0 

75.IS 

0  4.5 

* 

6 

10  46  49.48 

+  ]1.«75 

+    9  1617.3 

-60.39 

23  46.6 

6 

13    4  23.31 

+  11.504 

-    5  37  28.0 

-74.87 

0  5.2 

7 

10  5129.33 

11.646 

8  47  25.9 

60.95 

23  47.3 

7 

13    8  60.66 

11.804 

6   7  21.3 

74.57 

0  5.8 

8 

10  56   8.51 

11.616 

8  19  19.8 

79.55 

23  48.0 

8 

1313  36.51 

11.546 

6  37   7.0 

74.94 

0  6.5 

9 

11    0  47.04 

11.509 

7  50  59.8 

71.11 

23  48.7 

9 

13  18  13.91 

11.570 

7    6  44.4 

73.86 

0  7.9; 

10 

11    524.96 

11.567 

7  2226.6 

71.65 

23  49.4 

to 

13  22  51.89 

11.505 

7  36  12.8 

73.40 

0  7.9 

11 

11  10    2.30 

4-11.544 

+    6  53  40.9 

-79.16 

23  50.1 

II 

13  27  30.49 

+  11.699 

-    8    5  31.4 

-  73.06 

0  8.6 

19 

n  14  39.09 

11.509 

6  24  43.5 

79.63 

23  50.8 

12 

13  32   9.77 

11.651 

8  34  39.3 

79.60 

0  9.3 

v^ 

11  19  15.38 

11.509 

5  55  35.1 

73.07 

23  51.4 

13 

13  36  49.75 

11.681 

9    3  35.9 

79.11 

0  10.0 

14 

11  23  51.20 

11.483 

5  26  16.3 

73.49 

23  52.1 

14 

13  4130.47 

11.713 

9  32  20.3 

71.59 

0  10.71 

15 

1128  26.59 

11.466 

4  56  48.0 

73.87 

23  52.7 

15 

13  46  11.97 

11.746 

10   0  51.8 

71.03 

011.4 

16 

1133    1.59 

-1- 11.451 

+    4  27  10.8 

-74.93 

23  53.3 

16 

13  60  64.30 

+  11.781 

-10  29   9.6 

-  70.44 

0  12.2, 

17 

1 1  37  36.24 

11.437 

3  57  25.5 

74.55 

2:)  53.9 

17 

13  55  37.48 

11.818 

10  57  12.8 

60.89 

013.0 

18 

1 1  42  10.57 

11.495 

3  27  32.7 

74.85 

23  54.5 

18 

14    0  21.56 

11.856 

11  25    0.7 

60.17 

0  13.8; 

19 

1 1  46  44.63 

11.414 

2  57  33.2 

75.11 

23  55.2 

19 

14    5   6.56 

11.806 

11  52  32.6 

68.48 

014.6 

20 

1151  18.47 

11.406 

2  27  27.8 

75.35 

23  55.8 

20 

14   9  52.52 

11.036 

12  19  47.7 

67.76 

015.5 

21 

1155  52.13 

+  11.309 

+    1  57  17.2 

-75.55 

23  56.4 

21 

14  14  39.48 

•f  11.078 

-  12  46  45.^ 

-67.01 

0  16.3 

22 

12   0  25.65 

11.394 

127    2.0 

75.T9 

23  57.0 

22 

14  19  27.46 

19.091 

13  13  24.3 

66.93 

0  17.9 

23 

12    4  59.07 

11.391 

0  56  43.1 

75.86 

23  57.7 

23 

14  24  16.49 

19.065 

13  39  44.1 

65.41 

0  18.1 1 

24 

12   9  32.43 

11.300 

+    02621.1 

75.97 

23  58.3 

24 

14  29   6.60 

13.111 

14    5  4.3.8 

64.56 

0  19.0 . 

25 

1214    5.78 

11.300 

-04    3.2 

76.05 

23  58.9 

25 

14  33  57.82 

19.157 

14  31  22.6 

68.67 

019.9 

26 

12  18  39.15 

+  11.399 

-    0  34  29.0 

-76.10 

23  50.5 

26 

14  38  50.16 

+  19J05 

-  14  56  39.8 

-89.75 

020.8 

27 

12  23  12.60 

11.306 

1    4  55.7 

76.19 

27 

14  43  43.65 

19.953 

15  21  34.7 

61.80 

0  21.7 

28 

12  27  46.15 

11.401 

135  22.4 

76.11 

0   0.1 

28 

14  48  38.32 

19.309 

15  46   6.3 

60.89 

02S.7 

29 

12  32  19.86 

11.406 

2    548.5 

76.06 

0    0.7 

29 

14  53  34.17 

19.359 

16  10  13.9 

80.80 

023.7 

30 

12  36  53.75 

11.417 

2  36  13.1 

75.90 

0    1.3 

30 

14  58  31.22 

19.409 

16  33  56.6 

68.75 

0  24.7 

31 

12  4127.87 

+  11.497 

-    3   6  35.5 

-75.88 

0    1.9 

31 

15   3  29.48 

+  19.453 

-16  67  13.5 

-57.66 

025.7 

32 

12  46    2.26 

+  11.439 

-    3  36  54.9 

-  76.74 

0   2.6 

32 

15   8  28.96 

+  19.504 

-  17  80    3.9 

-56.54 

026.8 

Day  of  the  Month. 

6d. 

It 
5.0 

5.2 

8th. 

^:o 

5.1 

Itth. 
5.1 

18th. 

{Co 

5.1 

98d. 

^:o 

5.1 

98th. 

^:o 
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Sd. 

8th. 
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"1 
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Semidiameter   .  . 
Hor.  Parallax    .  . 

^:o 

5.2 

^:o 
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5.0 
5il 

^lo 

II 
5.0 

5.2 

• 

dgn  +  Indioatea  north  decUnaUona; 

the  aign  —  Indicatea  a 

onth  deoUnationa. 

VENUS,    1883. 
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MARS,    1883. 


GREENWICH  MEAN  TIME. 


JANUARY. 


FEBEUAKY. 


I 


^ 

A 


] 
2 
3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


1 


Apparent 

Right 
Aeceosion. 


Noon, 


h    m     s 
18  21  58.29 

18  25  17.49 

18  28  36.82 

18  3156.24 

18  35  15.74 

18  38  35.31 
18  41  54.92 
18  45  14.56 
18  48  34.21 
18  51  53.86 

18  55  13.48 

18  58  33.07 

19  r  52.60 
19  5  12.06 
19    8  31.44 

1911  50.71 
1915  9  87 
1918  28.91 
19  2147.81 
19  25   6.55 

19  28  2513 
19  31  43.53 
19.35  1.74 
19  38  19.76 
19  4137.58 

19  44  55.18 
19  48  12.54 
19  51  29.66 
19  54  46.54 

19  58    3.16 

20  1  19.52 
20    4  35.60 


Var.  of 
R.A. 
fori 
flour. 


iVbon. 


8.303 
8.307 
6.311 
8.314 

+  8.316 
8.318 
8.318 
8.319 
8.318 

+  8.317 
8.315 
8.319 
8.309 
8.305 

+  6.301 
8.S96 
6.990 
8.984 
8.978 

+  8.971 
8.963 
8.955 
8.947 
8.938 

+  8.9S8 
8.918 
8.908 
8.196 
8.187 

+   8.176 
+   8.164 


Apparent 
Decimation. 

Var.  of 
Bed. 
fdri 
Hour. 

Noon. 

Noon. 

O         1         II 

-24    6  13.1 

+    3.10 

24    4  50.8 

3.77 

24    3  12.4 

4.43 

24    1  18.1 

5.10 

23  59    7.7 

5.77 

-23  56  41.3 

+    6.43 

23  5;)  59.0 

7.09 

23  51    0.7 

7.76 

23  47  46.5 

8.49 

23  44  16.3 

9.09 

-  23  40  30.3 

4-    9.76 

23  36  28.4 

10.41 

23  32  10.6 

11.07 

23  27  37.0 

11.73 

23  22  47.7 

19  38 

-  23  17  42.6 

+  13.04 

23  12  21.9 

13  69 

23    6  45.6 

14.33 
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22  54  46.5 

15.63 
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+  16.97 

22  4 1  45.7 

16.90 
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17.54 
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18.17 
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+  19.41 
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90.03 
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90.65 
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+  99.47 
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Meridian 
Paaange. 


Ii  m 
23  38.2 
23  37.6 
23  36.9 
23  36.3 
23  35.7 

23  35.1 
23  34.5 
23  3.3.8 
23  33.2 
23  32.6 

23  32.0 
23  31.4 
23  30.8 
23  30.1 
23  29.5 

23  28.9 
23  28.3 
23  27.6 
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23  26.4 

23  25.7 
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23  23.8 
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23  22.5 
23  21.9 
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23  19.9 
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a 


I 
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2 
3 
4 
5 
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7 
8 
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10 
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13 
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15 
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17 
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19 
20 
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25 

26 
27 
28 
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30 
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32 
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Noon. 


S  m  8 
20  4  35.60 
20  7  51.39 
20  1 1  6.88 
20  14  22.06 
20  17  36.93 

20  20  51.46 
20  24  5.65 
20  27  19.50 
20  30  32.99 
20  33  46.11 

20  36  58.87 
20  40  11.25 
20  43  23.24 
20  46  34.84 
20  49  46.05 

20  52  56.85 
20  56    7.25 

20  59  17.26 

21  2  26.86 
21    5  36.06 

21  8  44.85 
21  11  53.23 
21  15  1.20 
21  18  8.77 
21  21  15.93 

21  24  22.69 
21  27  29.05 
21  30  35.00 
21  33  40.55 
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21  39  50.43 
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R.  A. 
fori 
Hour. 
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H 

+  8.164 
6.159 
6.139 
8.196 
6.119 

+  8.096 
8.064 
6.070 
6.055 
8.039 

+  6.094 
8.006 
7.999 
7.975 
7.968 

+  7.949 
7.995 
7.909 
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7.875 
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7.641 
7.6»'l 
7.807 
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7.793 
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20  0  29.4 
19  49  20.2 


9  37  58.1 
9  26  23.2 
9  14  35.7 
9  2  35.8 
8  50  23.7 

8  37  59.6 
8  25  23.5 
8  12  35.7 
7  59  36.2 
7  46  25.3 

7  33  3.2 
7  19  30.0 
7  5  46.0 
6  51  51.2 
6  37  45.9 

6  23  30.2 
6  9  4.2 
5  54  28.4 
5  39  42.8 
5  24  47.5 

5  9  42.9 
4  54  29.1 


Var.of 
Decl. 
fori 
Hoar. 


Noon. 


It 
+  93.06 

93.65 

94.93 

94.81 

95.39 


Meridiaa 


h    m 
23  18.5 

23  17.6 

23  17.2 

2316.5 

2315.8 


+  95.95  2315.1 
96^1 1 23  14.3 
97.06  23  13.6 
97.61  •  23  12.9 


96.15 

+  98.69 
90.99 
99.74 
30.95 
30.75 

+  31.95 
31.75 
39.94 
38.79 
33.19 

+  33.65 
34.11 
34.56 
35.00 
35.44 

+  35.87 
36  J» 
38.70 
37.10 
37.50 
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+  36.96 


23  12.2 

2311.4 
23  10.7 
23  9.9 
23   9.2 

23  a4 


23 
23 
23 
23 
23 

23 
23 
23 
23 
23 


7.7 
6.9 
6.1 
5.3 
4.5 

3.7 
2,9 
2.1  i 
1.3 
0.4 


22  50.6 
22  58.8 
22  57.9 
22  57.0 
22  56.2 

22  55.3 
22  54.4 


D<»yof  the  Mouth. 


Semidiameter   .  . 
Hor.  Parallax    .  . 


let. 


II 
2.1 

3.7 


6th. 


2.1 
3.7 


nth. 


II 

2.1 
3.7 


16th. 


II 
2.1 

3.7 


91it. 


2.1 
3.7 


aoth. 


3.7 


tut     Day  of  the  Honth. 


3.7 


Semidiameter    .  . 
Hor.  Parallax  .  .  . 


5th. 


si;2 

3.8 


10th. 


2:2 
3.8 


15th. 


<i'.2 
3.8 


iOth. 


2.2 
3.8 


95lh. 


// 
2.2 

3.8 


Mth.' 


2:2 
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GREENWICH  MEAN  TIME. 

MAT. 

JUNE. 

• 

1 
1 

1 
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Right 
Aaceusiou. 

Var.of 
B.A. 
iotl 
Hour. 

Apparent 
Deohnation. 

Var.of 
Becl. 
for  1 
Hoar. 

Meridian 
Paeaage. 

■ 

1 

O 
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B.  A. 
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Noon, 

Noon, 

Noon, 

Nom, 

Nwm, 

JfOOH* 

h    m     s 
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8  27  22.13 

0.306 

19  30  45.6 

0.60 

16  59.6 

12 

8  24  58.47 

0697 

19  44  52.6 

2.87 

14  59.0 

13 

8  27  29.(H) 

0.973 

19  30  32.7 

0.49 

16  55.8 

13 

8  24  41.38 

0.798 

19  46    2.6 

9.97 

14  54.7 

14 

8  27  35.25 

0.940 

19  30  22.6 

0.37 

16  51.9 

14 

8  24  23.56 

0.758 

19  47  15.0 

3.07 

14  50.5 

1  15 

1 

8  27  40.61 

0.907 

19  30  15.3 

0.95 

16  48.0 

15 

8  24    5.02 

0.788 

19  48  29.8 

3.16 

14  46.2 

|16 

8  27  45.17 

+   0.174 

+  19  30  10.8 

-    0.13 

16  44.2 

16 

8  23  45.77 

-  0.817 

+  19  49  46.8 

+    3.95 

14  42.0 

17 

8  27  48.93 

0.140 

19  30    9.2 

-    O.Ol 

16  40.3 

17 

8  23  25.80 

0.846 

19  51    6.0 

3.34 

14  37.7 

.18 

8  27  51.88 

0.106 

19  30  10.5 

+    0.11 

16  36.4 

18 

8  23   5.14 

0.875 

19  52  27.3 

3.43 

14  33.5 

|19 

8  27  54.02 

0.079 

19  30  14.6 

0.S3 

16  32.5 

19 

8  22  43.80 

0.003 

19  53  50.7 

3.59 

14  29.2 

^0 

8  27  55.35 

0.036 

19  30  21.6 

0.35 

16  28.6 

20 

8  22  21.78 

0.931 

19  55  16.2 

3.60 

14  24.9 

31 

8  27  55.86 

4-  0.004 

+  19  30  31.5 

+    0.47 

16  24.7 

21 

8  2159.11 

-  0.058 

+  19  56  43.7 

+    3.68 

14  20.6 

22 

8  27  55.55 

-   0.030 

19  30  44.3 

0.59 

16  20.8 

22 

8  21  35.79 

0.065 

19  58  13.1 

3.76 

14  16.3 

23 

8  27  54.42 

0.064 

19  31    0.0 

0.71 

16  16.8 

23 

8  21  11.84 

l.OU 

19  59  44.3 

3.83 

14  12.0 

24 

8  27  52.47 

0.098 

19  31  18.6 

083 

16  12.8 

24 

8  20  47.27 

1.036 

20    1  17.2 

3.90 

14    7.0 

25 

8  27  49.69 

0.133 

19  31  40.1 

0.95 

16    8.8 

25 

8  20  22.09 

1.061 

20   2  51.9 

3.97 

14    3.2 

26 

8  27  46.09 

-   0.167 

+  19  32   4.5 

+    1.07 

16    4.8 

26 

8  19  56.33 

-   1.065 

+  20    4  28.3 

+    4.04 

13.58.9 

27 

8  27  41.66 

0.909 

19  32  31.7 

1.19 

16    0.8 

27 

8  19  30.00 

1.109 

20   6   6.1 

4.10 

13  54.5 

28 

8  27  36.41 

0.936 

19  33    1.8 

1.31 

15  56.8 

28 

819    3.10 

1.139 

20    7  45.3 

4.16 

13  50.1 

29 

8  27  30.34 

0.970 

19  33  34.8 

1.43 

15  52.8 

29 

8  18  35.68 

1.154 

20    9  25.9 

4.91 

13  45.7 

:«) 

8  27  23.45 

0.304 

19  34  10.6 

1.55 

15  48.7 

30 

8  18    7.74 

1.175 

2011    7.8 

4i26 

13  41.3 

31 

8  27  15.75 

-   0.338 

+  19  34  49.3 

+    1.67 

15  44.6 

31 

817  39.31 

-   1.195 

+  20  12  50.9 

+    4.31 

13  36.9 

32 

8  27    7.23 

-   0.379 

k  19  35  30.7 

+    1.78 

15  40.5 

32 

8  17  10.41 

-   1.914  •»*20  14  35.1 

+    4.36 

13  32.5 

Pay  of  the  Month. 

lit. 

nth. 

31st. 

Slst. 

Day  of  tho  Month. 

1st. 

11th. 

91st. 

list 

Polar  Semidiameter  .  . 

18:6 

19:2 

lafe 

2d:4 

Po 

lar  Semidiameter  .  . 

20:4 

2d:n 

►      2l"4 

2\"S 

;  Horizontal  Parallax  .  . 

1.8 

1.8 

1.9 

1.9 

Ho 

rizontai  Parallax  .  . 

1.9 

2.0 

2.0 

2.0 

The  dgn + iiroflxed  to  the  1 

lioorly  change  of  declination  Indicatee 

that  north  declinations  ore  increasing  and  south  declina- 

tkms  ore  doeteaaing.    Tb 

le  sign  —  Indicates  that  north  declinat 

ious  are  decreasing  and  south  declinations  increasing. 

16 
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SATURN,   1883. 


GEEENWICH  MEAN  TIME. 


JANUARY. 


FEBRUARY. 


§ 

o 

& 


1 
2 
3 
4 

5 

6 
7 
B 
9 
10 

U 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 

24 
25 

26 
27 
28 
29 
30 

31 
32 


App<ireut 

liight 
Asceusion. 


Noon. 


h    m     8 
3  11  10.54 

3  11    2.04 

3  10  53.95 

3  10  46.29 

3  10  39.05 

3  10  32.24 
3  10  25.85 
3  10  19.89 
3  10  14.38 
3  10    9.29 

3  10  4.65 
3  10  0.45 
3  9  56.70 
3  9  53.39 
3    9  50.53 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


9  48.13 
9  46.18 
9  44.67 
9  43.61 
9  43.01 

9  42.85 
9  43.14 
9  43.88 
9  45.07 
9  46.71 


3  9  48.80 
3  9  51.34 
3  9  54.33 
3  9  57.76 
3  10    1.65 

310  5.98 
3  10  10.76 


Var.of 
II.A. 
fori 

Hoar. 


Noon. 


8 

0.3G3 
0.346 
0.398 
0.311 
0.993 

0.975 
0.Q57 
0.239 
0.291 
0.903 

0.184 
0.166 
0.147 
0.199 
0.110 

0.091 
0  079 
0.054 
0.035 
0.016 

+  0.003 
0.091 
0.040 
0.0j9 
0.078 

+  0.096 
0.115 
0.134 
0.159 
0.171 

+   0.190 
+   0.909 


Apparent 
Declmalioii. 


4- 
+ 


Noon. 


II 


Day  of  the  Month. 


PolarSemidiameter 
Horizontal  Parallax 


5  26  55.4 
5  26  37.9 
5  26  22.1 
5  26  8.1 
5  25  56.0 

5  25  45.7 
5  25  37.3 
5  25  30.6 
5  25  25.9 
5  25  22.9 

5  25  21 .8 
5  25  22.6 
5  25  25.2 
5  25  29.7 
5  25  36.1 

5  25  44.3 
5  25  54.5 
5  26  6.4 
5  26  20.3 
5  26  36.0 

5  26  53.6 
5  27  13.0 
5  27  34.2 
5  27  57.2 
5  28  22.2 

5  28  48.9 
5  29  17.5 
5  29  47.8 
5  30  19.9 
5  30  53.8 

5  3129.5 
5  32    6.9 


Var.  of 
Decl. 
fori 
Hour. 


No<m. 


II 
0.77 

0.69 

0.69 

0.55 

0.47 

0.39 
0.39 
0.94 
0.16 
0.09 

-  0.01 
+  0  07 
0.15 
0.99 
0.30 

+  0.38 
0.46 
0.54 
0.61 
0.69 

0.77 
0.85 
0.99 
1.00 
1.07 

1.15 
1.99 
1.30 
1.37 
1.45 

• 

+    1.59 
+    1.60 


Meridian 
Paasago. 


h    m 
8  26.5 

6  22.5 
8  18.4 
8  14.3 
810.3 

8  6.3 
8    2.2 

7  58.2 
7  54.2 
7  50.1 

7  46.1 
7  42.1 
7  38.1 
7  34.2 
7  30.2 

7  26.2 
7  22.3 
7  18.3 
7  14.4 
7  10.4 

7  6.5 
7  2.6 
6  58.6 
6  54.7 
6  50.8 

6  46.9 
6  43.1 
6  39.2 
6  35.3 
6  31.4 

6  27.6 
6  23.7 


l8t. 

llth. 

21st. 

II 

n 

II 

9.2 

9.1 

8.9 

1.0 

1.0 

1.0 

list. 


5 
§ 


II 

8.8 
1.0 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Kight 
AjBcenai<m. 


Noun. 


h  nt  8 
3  10  10.76 
3  10  15.99 
3  10  21.66 
3  10  27.77 
3  10  34.33 

3  10  41.33 
3  10  48.77 
3  10  56.64 
3  11  4.94 
3  11  13.68 

3  1122.85 
3  1 1  32.44 
3  1 1  42.46 
3  1 1  52.89 
3  12    3.73 

3  1215.00 
3  12  26.67 
3  12  38.75 
3  12  51.23 
3  13    4.12 

313  17.40 
3  13  31.07 
3  13  45.13 
3  13  59.57 
3  14  14.40 

3  14  29.59 
3  14  45.17 
3  15  1.13 
3  15  17.45 
3  15  34.14 

3  1551.19 
3  16    8.61 


Var.of 
R.A. 
fori 
Hour. 


Noon. 


Apparent 
Decunati 


tion. 


Noofn. 


8 

0.900 
0.997 
0.945 
0.964 
0.989 

+  0..')01 
0.319 
0337 
0.355 
0.373 

+  0.391 
0.409 
0.496 
0.443 
0.461 

+  0.478 
0.495 
0.519 
0.599 
0.545 

>+  0.561 
0.578 
^594 
0.610 
0.696 

+  0.641 
0.657 
0.679 
0.688 
0.704 


+  0.718  + 


+    0.733  + 


Day  of  the  Month. 


Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 


O         / 

5  32 


I' 
6.9 


5  32  46.  i 
5  33  27.0 
5  34  9.7 
5  34  54.1 

5  35  40.2 
5  36  28.0 
5  37  17.6 
5  38  8.7 
5  39    1.4 

5  39  55.7 
5  4051.8 
5  4 1  49.3 
5  42  48.5 
5  43  49.1 

5  4451.3 
5  45  54.9 
5  47  0.1 
5  48  6.6 
5  49  14.5 

5  50  23.9 
5  51  34.7 
5  52  46.8 
5  54  0.3 
5  5515.1 

5  56  31.3 
5  57  48.6 

5  59    7.3 

6  0  27.1 
6    148.1 

6  3  10.3 
6    4338 


Var.of 

Decl. 

fori 

Hoar. 


Noon. 


let. 


8:7 

1.0 


llth. 


II 
8.6 

1.0 


Meridiaa 


t' 
1.60 

1.67 

1.74 

1.81 

1.89 

1.96 
S.03 
9.10 
9.16 
S.93 

9.30 
9.36 
9.43 
9.49 
9.56 

9.G9 
9.68 
9.74 
9.80 
9.86 

9.99 
9.97 
3.03 
3.09 
3.14 

3.90 
3.95 
3.90 
3.35 
3.40 

3.45 
3.50 


h    n 
6  23.7 

6  19.9 

6  16.0 

6  12.2 

6   8.4 

6  4.g| 
6   Oij 
5  57.0 1 
5  53.2  i 
549.4 

5  4.5.6 
54l.8i 
5  36.1 1 
5  34.3 ; 
5  30.6 

5  26.8 
5  2.3.1  i 
5  19.4, 
515.7 
511.9 


1    ^ 


5 


8.2 
4.5 
5  0.8 
4  57.1 
4  53.4 

4  49.8 
4  46.1 
4  42.4 ! 
4  38.8, 
4  33.1 

4  31.4 
4  27.8 


3l8t 


8.4 
1.0 


Slat. 


a3 

0.9 


-J 


KOTB.— The  sign  -f  indicates  north  declinations;   the  sign  —  Indicates  south  declinations. 
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GREEirWIOH  MF-AX  TIME. 

MARCH. 

APRIL. 

• 

.  § 

1 

1 

Apparent 

llighc 
Aaoeusion. 

Var.  of 

RA. 

fori 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  1 

Hoar. 

Meridian 
Passage. 

o 

t 

Apparent 

itight 
Ascousion. 

Var.  of 

ILA. 

fori 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Horidian 
F&ssago. 

ifoon. 

Noon. 

NOOTL 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h     m     s 
315  17.45 

+  0.«H 

0        1        It 

+  16    0  27.1 

+    3.35 

h    m 

4  38.8 

1 

h     m     s 
3  26  24.65 

8 

4-   1.077 

+  16  49  38'.'5 

II 
+    4.41 

h    ni 
2  48.0 

2 

3  15  34.14 

0.704 

16    148.1 

3.40 

4  35.1 

2 

3  26  50.61 

1.066 

16  51  24.6 

4.43 

2  44.5 

3 

3  1551.19 

0.718 

16    3  10.3 

3.45 

4  31.4 

3 

3  27  16.78 

1.096 

16  5311.2 

4.45 

2  41.0 

4 

3  16   6.61 

0.733 

16   4  33.8 

3.50 

4  27.8 

4 

3  27  43.19 

1.105 

16  54  58.2 

4.46 

2  37.5 

5 

3  16  26.38 

0.748 

16    5  58.3 

3.55 

4  24.2 

5 

3  28   9.82 

1.114 

16  56  45.5 

4.48 

2  34.0 

6 

3  16  44.50 

+   0.763 

+  16    7  24.0 

+    3.50 

4  20.5 

6 

3  28  36.67 

+   1.123 

+  16  58  33.2 

+    4.49 

2  30.5 

:  7 

3  17   2,97 

0.777 

16    8  50.7 

3.63 

4  16.9 

7 

3  29    3.72 

1.139 

17    0  21.2 

4.51 

2  27.0 

8 

3  17  21.78 

0.791 

16  10  18.6 

3.68 

4  13.3 

8 

3  29  30.99 

1.141 

17   2   9.6 

4.53 

2  23.5 

9 

3  17  40.93 

0.805 

16  11  47.4 

3.72 

4    9.7 

9 

3  29  58.46 

1.149 

17    3  58.2 

4.53 

2  20.1 

10 

3  18   0.42 

0.819 

16  1317.3 

3.76 

4    6.1 

10 

3  30  26.13 

1.157 

17    5  47.0 

4.54 

216.6 

11 

3  18  20.24 

+   0.8aQ 

f  16  14  48.1 

+    3.80 

4    2.5 

11 

3  30  54.00 

+    1.165 

+  17   7  36.1 

+    4.55 

213.1 

12 

3  18  40.38 

0.846 

16  16  19.9 

3.84 

3  58.9 

12 

3  31  22.05 

1.179 

17    9  25.4 

4.56 

2    9.6 

13 

3  19    0.85 

0.859 

16  17  52.0 

3.88 

3  55.3 

13 

3  31  50.27 

1.160 

17  11  14.9 

4.56 

2    6.2 

14 

3  19  21.63 

0.87S 

1619  26.3 

3.93 

3  51.7 

14 

3  32  18.68 

1.187 

17  13    4.5 

4.57 

2   2.7 

15 

3  19  42.72 

0.885 

16  21    0.8 

3.96 

3  48.1 

15 

3  32  47.26 

1.194 

17  14  54.3 

4.58 

1  59.3 

\G 

3  20    4.12 

+   0.896 

+  16  22  36.3 

+    3.99 

3  44.6 

16 

3  33  16.01 

+   1.901 

+  17  16  44.2 

+    4.58 

155.8 

17 

3  20  25.83 

0.911 

16  24  12.5 

4.03 

3  41.0 

17 

3  33  44.92 

1.906 

17  18  34.2 

4.59 

1  52.4 

18 

3  20  47.82 

0.933 

16  25  49.5 

4.06 

3  37.4 

18 

3  34  13.99 

1.315 

17  20  24.3 

4.59 

148.9 

19 

3  21  10.12 

0.935 

16  27  27.3 

4.09 

3  33.9 

19 

3  34  43.21 

1.S91 

17  2814.4 

4.59 

1  45.5 

20 

3  2132.71 

0.947 

16  29    5.9 

4.19 

3  30.3 

20 

3  35  12.59 

1.937 

17  24    4.6 

4.59 

142.0 

21 

3  21  56.57 

+   0.959 

+  16  30  45.2 

+    4.15 

3  26.7 

21 

3  35  42.12 

+    I.S33 

+  17  25  54.7 

+    4.59 

1  38.6 

22 

3  22  18.71 

0.970 

16  32  25.1 

4.18 

3  23.2 

22 

3  36  1 1 .79 

1.939 

17  27  44.9 

4.59 

135.1 

23 

3  22  42.13 

0.983 

16  34    5.8 

4.31 

3  19.6 

23 

3  36  41.59 

1.945 

17  29  35.0 

4.59 

1  31.7 

24 

3  23    5.82 

0.903 

16  35  47.1 

4J33 

3  16.1 

24 

3  37  11.53 

1.950 

17  31  25.1 

4.59 

1  28.3 

25 

3  23  29.78 

1.004 

16  37  29.1 

4.S6 

3  12.6 

25 

3  37  41.60 

1.356 

17  33  15.2 

4.59 

124.8 

26 

3  23  54.01 

+   1.015 

+  16  39  11.6 

4-    4.S8 

3    9.0 

26 

3  3811.80 

+    1.961 

+  17  35    5.2 

•h    4.58 

121.4 

27 

3  24  18.49 

1.035 

16  40  54.7 

4.31 

3    5.5 

27 

3  38  42.11 

1.366 

17  36  55.0 

4.67 

1  18.0 

28 

3  24  43.22 

1.036 

16  42  38.5 

4.33 

3   2.0 

28 

3  39  12.55 

1.371 

17  38  44.7 

4.57 

1  14.5 

29 

3  25   8.21 

1.046 

16  44  22.7 

4.35 

2  58.5 

29 

3  39  43.10 

1.975 

17  40  34.3 

4.56 

1  11.1 

30 

3  25  33.44 

1.057 

16  46    7.5 

4.38 

2  55.0 

30 

3  40  13.76 

• 

1.960 

17  42  23.7 

4.56 

1    7.7 

31 

3  25  58.93 

+   1.067 

+  16  47  52.8 

+    4.40 

2  51.5 

31 

3  40  44.53 

+   1.364 

+  17  44  13.0 

+    4.55 

1    4.3 

32 

3  26  24.65  +  1.077 

+  16  49  :58.5 

+    4.41 

2  48.0 

32 

3  41  15.40 

+   1.386 

+  17  46    2.1 

+    4.54 

1    0.9 

Day  of  the  Month. 

let. 

nth. 

21st. 

list. 

Day  of  the  Month. 

1st. 

llth.- 

31st. 

81st. 

Polar  Semi  diameter  .  . 
Horizontal  Parallax  .  . 

8.3 
0.9 

8:^2 

0.9 

^'l 
0.9 

II 
8.0 

0.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

0.9 

7:9 
0.9 

7.8 
0.9 

II 
7.8 

0.9 

The  sign  +  prefxed  to  the  1 
tions  ore  decreoaing.    Th 

liourly  change  of  decimation  indicates 
0  sign  —  indicates  that  north  declinat 

that  north  declinations  f 
ions  are  decreasing  and 

kro  increasing  and  sonth  declina- 
Boath  declinations  increasing. 
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gree:nvvich  mea2^  time. 

t 

1 

MAY. 

JUNE. 

• 

§ 

1 

1 

Apparont 

Sight 
Ascension. 

Var.of 
TuA. 
for  1 
Hoar. 

Apparent 
Deolinutlon. 

Var.of 
DecL 
for  1 
Hour. 

Meridian 
PaMAgtt. 

* 

1 

t 

1 

Apparent 

Ki^t 
Ascension. 

Var.of 
RA. 
fori 
Honr. 

Apparent 
Deounation. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
FiaiBsqe. 

Noon. 

JVbon. 

JVoon. 

Noon. 

Noo%. 

JVbofk 

Novn, 

Nomi, 

h    m     s 
3  40  44.53 

s 
+   1.984 

O        t         It 

-h  17  44  13.0 

II 
+    4.55 

h    m 
1    4.3 

h    m     s 
3  57    5.54 

8 

+    1.394 

+  18  37  40.2 

II 
+    3.97 

li    m 
2315.2 

2 

3  41  15.40 

1.968 

17  46   2.1 

4.54 

1    0.9 

2 

3  57  37.30 

1.339 

16  3915.3 

3.95 

23  11.8 

3 

3  4 1  46.:)5 

1.993 

17  47  50.9 

4.53 

0  57.4 

3 

3  58   9.02 

1.381 

18  40  49.7 

3.99 

23   8.4 

4 

3  42  17.41 

1.996 

17  49  39.5 

4.59 

0  54.0 

4 

3  58  40.69 

1.319 

18  42  23.3 

3.89 

23   5.0. 

5 

3  42  48.55 

1.990 

17  5127.9 

4.51 

0  50.6 

5 

3  59  12.32 

1.317 

18  43  56.3 

3.86 

23    1.6, 

G 

3  43  19.78 

f   1303 

+  17  53  16.0 

+    4.50 

0  47.2 

6 

3  59  43.89 

+   1.314 

•»•  18  45  28.7 

+    3.84 

22  58.2 

7 

3  43  51 .08 

1.906 

17  55    3.8 

4.43 

0  43.8 

7 

4    0  15.40 

1.319 

18  47   0.4 

3.80 

22  54.8 

8 

3  44  22.46 

1.309 

17  56  51.3 

4.47 

0  40.4 

8 

4    0  46.84 

1.300 

18  48  31.3 

3.77 

22  51.4' 

9 

3  44  53.89 

1.3U 

17  58  38.5 

4.46 

0  .37.0 

9 

4    1  18.22 

1.306 

18  50    1.5 

3.74 

22  48.0 

10 

3  45  25.40 

1.314 

18    0  25.4 

4.45 

oa3.6 

10 

4    149.52 

1.309 

18  51  30.9 

3.71 

22  44.6 

1 

11 

3  45  56.97 

+   1.316 

+  18   211.9 

+    4.43 

0  30.1 

11 

4    2  20.74 

+   1.999 

+  18  82  59.6 

+    3.68 

22  41.2 

12 

3  46  28.59 

1.319 

18    3  58.0 

4.41 

0  26.7 

12 

4    2  51.88 

1J»6 

18  54  27.6 

3.65522  37.7  1 

13 

3  47    0.25 

1.391 

18    5  43.7 

4.40 

0  2.3.3 

13 

4    3  22.93 

1.999 

18  55  54.8 

369 

22  34.3: 

14 

3  47  31.97 

1.399 

18    7  29.1 

4.38 

0  19.9 

14 

4    3  5:1.88 

1.988 

18  57  21.1 

3.58 

22  30.9. 

15 

3  48    3.71 

1.394 

18   914.0 

4.36 

0  16.5 

15 

4    4  24.74 

1.964 

18  58  46.7 

3.55 

22  27.5 

16 

3  48  35.50 

-h   1.395 

+  18  10  58.5 

+    4.35 

013.1 

16 

4    4  55.51 

+   1.980 

+  19    0  11.5 

+    3.5B 

22  24.1 

17 

3  49    7.31 

1.396 

18  12  42.6 

4.33 

0    9.7 

17 

4    526.17 

1J375 

19    1  35.5 

3.48 

22  20.7 

18 

3  49  39.15 

1.397 

18  14  26.2 

4.31 

0    6.3 

18 

4    5  56.71 

1.970 

19    2  58.7 

3.45 

22  17.2 

19 

3  50  11.01 

1.338 

18  16   9.3 

4.99 

I   0      1.9 

19 

4    6  27.14 

1.966 

19    4  21.1 

3.41 

2213.8 

20 

3  50  42.90 

1.339 

18  17  51.9 

4.96 

23  56.1 

20 

4    6  57.46 

1.961 

19    5  42.6 

8.38 

22  10.4 

21 

3  51  14.80 

f   1.399 

+  1819  34.0 

+    4.94 

23  52.7 

21 

4    7  27.66 

+   1.956 

+  19   7    3.3 

+    3.34 

22   6.9 

22 

3  51  46.71 

1330 

18  21  15  6 

4.99 

23  49.3 

22 

4    7  57.72 

1.950 

19    8  23.1 

3.31 

22   3.5 

23 

3  52  18.63 

1.330 

18  22  56.7 

4.90 

23  45.9 

23 

4    8  27.67 

1.945 

19    9  42.1 

3.97 

22   0.1 

24 

3  52  50.56 

1.330 

18  24  37.2 

4.17 

23  42.5 

24 

4    8  57.48 

1.930 

19  11    0.3 

3.94 

2156.6 

25 

3  53  22.47 

1.330 

18  26  17.0 

4.15 

23  39.1 

25 

4    9  27.16 

1J334 

19  12  17.6 

3.90 

2153.2 

26 

3  53  54.39 

+   1.330 

+  18  27  56.4 

+    4.13 

23  35.7 

26 

4    9  56.68 

•»•   1.998 

+  19  13  34.1 

+    3.17 

21  49.7 

27 

3  54  26.29 

1.339 

18  29  35.2 

4.10 

23  32.3 

27 

4  10  2(>.07 

1.991 

19  14  49.6 

3.13 

21  46.3 

28 

3  54  58.18 

1.389 

18  31  13.4 

4.06 

23  28.9 

28 

4  10  55.30 

1.915 

19  16    4.4 

3.10 

21  42.8 

29 

3  55  30.05 

1.338 

18  32  51.1 

4.06 

23  25.4 

29 

4  11  24.38 

1.908 

19  17  16.2 

3.06 

2139.4 

30 

3  56    1.91 

1.397 

18  34  28.1 

4.03 

23  22.0 

30 

4  1 1  53.30 

1.901 

19  18  31.2 

3.09 

2135.9 

31 

3  56  33.74 

+   1.396 

+  18  36   4.5 

•»•    4.00 

2318.6 

31 

4  12  22.05 

+   1.195 

+  19  19  43.2 

+    9.99 

2132.5 

32 

3  57    5.54 

+   1.394 

+  18  37  40.2 

+    3.97    23  15.2 

32 

4  12  50.64!+  1.187 

+  l9  20  5-t.4'r+  9.95 1 

2129.0 

Day  of  the  Month. 

1st 

nth. 

9l8t. 

list 

Day  of  the  Month. 

Ist 

nth. 

list 

list 

Polar  Seraidiam 
Horizontal  Pan 

leter  .  . 
illax  .  . 

7.8 
0.9 

77 
0.9 

7.7 
0.9 

7.7 
0.9 

Po 

lar  Semidiameter  .  . 
rizontal  Parallax  .  . 

77 
0.9 

7:8 

0.9 

7':8 

0.9 

7-0 
0.9 

Not 

B.— The  1 

lign  +  indicfttes  north  declinations; 

the  sign  —  indicates  s 

oath  declinations. 
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JULY. 

AUGUST. 

• 

1 

I? 

« 

1 

Annorent 

Kight 
AaoeDsion. 

Var.  of 
R.A. 
for  1 
Hoar. 

Apparent 
Dechnatlou. 

Var.  of 

Decl. 

fori 

Hour. 

Meridian 
Passage. 

• 

g 

1 

Apparent 

Ilifilit 
Ascension. 

Var.  of 
R.A. 
for  1 
Hour. 

Apparent 
Declination. 

Var.  of 

Decl. 

fori 

Hour. 

Meridian 
F&asago. 

Noon. 

Noon. 

yooiu 

Noun, 

Noon, 

No(n\. 

Nwm. 

Noon. 

h    m     ■ 
4  12  22.05 

a 
+   1.185 

0        1        II 

+  19  19  43.2 

+    9.99 

h    m 
21  32.5 

h    ni     s 
4  25  25.67 

s 
+   0.883 

Oil* 

+  19  49    8.7 

II 
+    1.75 

h    m 
19  43.5 

2 

4  12  50.o4 

1.187 

19  20  54.4 

9.95 

21  29.0 

2 

4  25  46.69 

0.869 

19  49  50.1 

1.70 

19  39.9 

3 

4  13  19.05 

1.1») 

19  22   4.6 

9.91 

21  25.5 

3 

4  26    7.40 

0.856 

19  50  30.5 

1.66 

19  36.3 

4 

4  13  47.28 

1.179 

19  23  13.9 

9.87 

2122.1 

4 

4  26  27.78 

0.843 

19  51    9.9 

1.63 

19  32.7 

5 

4  14  15.32 

1.164 

19  24  22.3 

9.83 

21  18.0 

5 

4  26  47.84 

0.899 

19  51  48.3 

1.58 

19  29.1 

6 

4  14  43.16 

+   1.156 

+  19  25  29.7 

+    9.79 

21  15.1 

6 

4  27    7.56 

+   0.815 

+  19  52  25.7 

+    1.54 

19  25.4 

7 

4  15  10.81 

1.148 

19  26  36.3 

9.75 

21  11.6 

7 

4  27  26.94 

0.801 

19  53    2.1 

1.50 

1921.8, 

8 

4  15  38.25 

1.140 

19  27  41.9 

9.71 

21    8.2 

8 

4  27  45.99 

0.788 

19  53  37.5 

1.46 

19  18.2; 

9 

4  10    5.50 

1.131 

19  28  46.6 

9.67 

21    4.7 

9 

4  28    4.69 

0.779 

19  54  12.0 

1.49 

19  14.6 

10 

4  16  32.54 

1.193 

19  29  50.3 

9.64 

21    1.2 

10 

4  28  23.05 

0.758 

19  54  45.5 

1.37 

19  11.0 

11 

4  16  59.36 

+   1.113 

+  19  30  53.0 

+    9.60 

20  57.7 

11 

4  28  41.06 

+   0.743 

+  19  55  18.0 

+    1.33 

19    7.3 

12 

4  17  25.97 

1.104 

19  31  54.8 

9.56 

20  54.2 

12 

4  28  58.71 

0.738 

19  55  49.4 

1.99 

19    3.7 

13 

4  17  52.35 

1.095 

19  32  55.7 

9.53 

20  50.7 

13 

4  29  16.00 

0.713 

19  56  19.8 

1.35 

19    0.0 

14 

4  18  18.50 

1.085 

19  33  55.7 

9.48 

20  47.2 

14 

4  29  32.93 

0.698 

19  56  49.3 

1.91 

18  56.4 

15 

4  18  44.42 

1.075 

19  34  54.7 

9.44 

20  43.7 

15 

4  29  49.50 

0.683 

19  57  17.8 

1.17 

18  52.7 

16 

4  1910.11 

+   1.065 

+  19  35  52.7 

+    9.40 

20  40.2 

16 

4  30    5.70 

+  0.667 

+  19  57  45.3 

+    1.19 

18  49.1 

17 

4  19  35.56 

1.055 

19  36  49.8 

9.36 

20  36.7 

17 

4  30  21.51 

0.651 

19  58  11.8 

1.08 

18  45.4 

18 

4  20    0.75 

1.045 

19  37  45.9 

9.39 

20  33.1 

18 

4  30  36.96 

0.636 

19  58  37.3 

1.04 

18  41.7 

19 

4  20  25.71 

1.035 

193841.1 

9.38 

20  29.6 

10 

4  30  52.03 

0.690 

19  59    1.9 

1.00 

18  38.0 

20 

4  20  50.42 

1.0S4 

19  39  35.3 

9.94 

20  26.1 

20 

4  31    6.72 

0.604 

19  59  25.5 

0.96 

18  34.3 

21 

4  21  14.87 

+    1.014 

+  19  40  28.5 

+    9.90 

20  22.6 

21 

4  3121.02 

+   0.588 

+  19  59  47.9 

+    0.99 

18  30.6 

22 

4  21  39.06 

1.003 

19  41  20.7 

9.16 

20  19.1 

22 

4  31  34.93 

0.571 

20    0    9.4 

0.88 

18  26.9 

23 

4  22    2.99 

0.991 

19  42  12.0 

9.13 

20  15.5 

23 

4  31  48.44 

0.555 

20    0  30.0 

0.84 

18  23.2 

24 

4  22  26.65 

0.980 

19  43    2.3 

9.07 

20  12.0 

24 

4  32    1.55 

0.538 

20    0  49.6 

0.80 

18  19.5 

25 

4  22  50.03 

0.969 

19  43  51.6 

9.03 

20    8.4 

25 

4  32  14.25 

0.531 

20    1    8.3 

0.76 

18  15.7 

26 

4  23  13.13 

+   0.957 

+  19  44  39.8 

+    1.99 

20    4.9 

26 

4  32  26.55 

+   0.504 

+  20    1  26.0 

+    0.73 

18  12.0 

27 

4  23  35.96 

0.945 

19  45  27.1 

1.95 

20    1.3 

27 

4  32  38.44 

0.487 

20    1  42.6 

0.67 

18    8.2 

28 

4  23  58.50 

0.933 

19  46  13.4 

1.91 

19  57.8 

28 

4  32  49.91 

0.469 

20    158.3 

0.63 

18    4.5 

20 

4  24  20.74 

0.091 

19  46  58.7 

1.87 

19  54.2 

29 

4  33    0.97 

0.458 

20    2  13.0 

0.59 

18    0.7 

30 

4  24  42.69 

0.908 

19  47  43.0 

1.83 

19  50.6 

30 

4  33  11.61 

0.434 

20    2  26.8 

0.55 

17  57.0 

31 

4  25    4.33 

+   0.885 

+  19  48  26.4 

4-    1.79 

19  47.1 

31 

4  33  21.82 

+   0.416 

+  20    2  39.5 

+    0.51 

17  53.2 

32 

4  25  25.67 

+   0.883 

+  19  49    8.7 

+    1.75 

19  43.5 

32 

4  33  31.60 

+   0.399 

+  20    2  51.3 

+    0.47 

17  49.4 

Bay  of  the  Month. 

iBt. 

nth. 

SIst. 

list. 

Bay  of  the  Month. 

1st. 

11th. 

aist. 

list. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

7:9 
0.9 

0.9 

0.9 

8.2 
0.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

8.2 
0.9 

8/3 
0.9 

II 

8.5 
1.0 

8?6 
1.0 

The  sign  +  prefixed  to  the ' 
tiODB  are  deorcnsiiig.    Tl 

• 

honrly  change  of  declination  indicates  that  north  declinations 
le  sign  —  indicates  that  north  declinations  are  decreasing  and 

are  increasing  and  south  declina- 
south  declinations  increasing. 
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g 


0 


1 

2 
3 
4 
5 

G 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


SEPTEMBER. 


Appftrent 

Kight 
Aacenaion. 


Noon, 


h     m     a 
4  33  31.60 

4  33  40.95 

4  33  49.87 

4  33  58.35 

4  34    6.39 

4  ai  13.99 
4  34  21.14 
4  34  27.84 
4  34  34.10 
4  34  39.92 

4  34  45.28 
4  34  50.20 
4  34  54.66 
4  34  58.67 
4  35   2.22 

4  35  5.32 
4  36  7.96 
4  35  10.14 
4  35  11.86 
4  3513.13 

4  35  13.93 
4  35  14.27 
4  35  14.15 
4  35  13.57 
4  35  12.52 

4  3511.01 
4  35  9.03 
4  35  6.59 
4  35  3.69 
4  35   0.33 

4  34  56.50 
4  34  52.23 


Var.  of 
It.  A. 
fori 

Honr. 


Noon. 


a 
+  0.309 
0.380 
0.389 
0.344 
0.396 

+  0.307 
0.980 
0.970 

0.333 

+  0.914 
0.195 
0.176 
0.157 
0.138 

+  0.119 
0.100 
0.081 
0.003 
0.043 

+   0.094 
+  0.005 

-  0.016 
0.034 
0.054 

0.073 
0.099 
0.1  II 
0.131 
0.150 

-  0.160 

-  0.188 


Apparent 
DeclinatioD. 

Var.  of 
Decl. 
fori 

flour. 

Noon. 

Noon. 

4  20 

1     II 
2  51.3 

II 
+    0.47 

20 

3    2.2 

0.43 

20 

3  12.1 

0.30 

20 

3  20.9 

0.35 

20 

3  28.8 

0.31 

+  20 

3  35.8 

+    0.97 

20 

3  41.8 

0.93 

20 

3  46.9 

0.10 

20 

3  51.0 

0.15 

20 

3  54.1 

0.11 

+  20 

3  56.3 

+    0.07 

20 

3  57.6 

+    0.04 

20 

3  58.0 

0.00 

20 

3  57.3 

-    0.04 

20 

3  55.8 

0.08 

+  20 

3  53.3 

-    0.19 

20 

3  49.9 

0.16 

20 

3  45.6 

0.90 

20 

3  40.4 

0.94 

20 

3  34.2 

0.97 

+  20 

3  27.2 

-    0.31 

20 

3  19.2 

0.35 

20 

3  10.4 

0.30 

20 

3    0.6 

0.49 

20 

2  50.0 

0.46 

+  20 

2  38.5 

"    0.50 

20 

2  26.1 

0.53 

20 

2  12.9 

0.57 

20 

1  58.8 

0.61 

20 

143.7 

0.64 

+  20 

127.8 

-    0.68 

+  20 

1  11.0 

-    0.71 

Meridian 
Paaaage 


Day  of  the  Konth. 

Polar  Semi  diameter 
HorizoQtal  Parallax 


h    m 
7  49.4 

7  45.7 

7  41.9 

7  38.1 

7  34.3 

7  30.5 
7  26.7 
7  22.9 
7  19.0 
715.2 

7  11.3 
7  7.5 
7  3.6 
6  59.8 
6  55.9 

6  52.0 
6  48.1 
6  44.2 
6  40.3 
6  36.4 

6  32.4 
6  28.5 
6  24.6 
6  20.6 
6  16.7 

6  12.7 
6  8.7 
6  4.8 
6  0.8 
5  56.8 

5  52.8 

5  48.8 


lat. 

11th. 

*il8t. 

II 
8.6 

II 
8.8 

olo 

1.0 

1.0 

1.0 

Hat. 


^:i 

1.0 


5 

a 
o 


^ 

P 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


OCTOBER. 


Apparent 

Bij^bt 
Aaceuaion. 


Noon. 


b     m     a 
4  34  56.50 

4  34  52.23 

4  34  47.49 

4  .34  42.31 

4  34  36.66 

4  34  30.58 
4  34  24.04 
4  34  17.07 
4  34  9.65 
4  34    1.81 

4  33  5.3.53 
4  33  44.83 
4  33  35.70 
4  33  26.16 
4  33  16.20 

4  33  5.84 
4  32  55.06 
4  32  43.90 
4  32  32.33 
4  32  20.37 

4  32  8.02 
4  31  55.30 
4  31  42.20 
4  31  28  74 
4  31  14.91 

4  31  0.73 
4  30  46.19 
4  30  31.32 
4  30  16.11 
4  30    0.58 

4  29  44.72 
4  29  28.57 


Var.  of 

ILA. 

fori 

Honr. 


Noon. 


a 

0.160 
0.188 
0.907 
0.996 
0.945 

0.963 
0.982 
0.300 
0.318 
0.336 

0.354 
0.379 
0.380 
0.407 
0.424 

0.441 
0.457 
0.474 
0.400 
0.507 

0.5^2 
0.538 
0.554 
0.560 
0.584 

OJSOO 
0.613 
0.697 
0.641 
0.654 

-  0.667 

-  0.680 


Apparent 
Declination. 


Noon. 


+  20  1  27.8 

20  1  11.0 

20  0  5.3.4 

20  0  35.0 

20  0  15.7 


9  59  55.6 
9  59  34.7 
9  59  12.9 
9  58  50.4 
9  58  27.0 

9  58  2.8 
9  57  .37.8 
9  57  12.1 
9  56  45.6 
9  56  18.4 

9  55  50.4 
9  55  21.8 
9  54  52.4 
9  54  22.3 
9  53  51.4 

9  53  19.8 
9  52  47.6 
9  52  14.7 
9  51  41.2 
9  51    7.0 

9  50  32.1 
9  49  56.6 
9  49  20.6 
9  48  43.9 
9  48    6.7 


+ 
+ 


9  47  28.9 
9  46  50.6 


Var.  of 

Decl. 

for  1 

Hour. 


Noon. 


Meridian 


II 
0.68 

0.71 

0.75 

0.79 

0.89 

0.85 
0.89 
0.99 
0.96 
0.99 

1.09 
1.06 
1.09 
1.19 
1.15 

1.18 
1.91 
1.94 
1.97 
1.30 

1.33 
1.36 
1.39 
1.41 
1.44 

1.47 
1.49 
1.51 
1.54 
1.56 

1.50 
1.61 


Day  of  the  Month. 


Polar  Semidiameter 
Horizootal  Parallax 


h    m  I 
5  52.8; 

5  48.8 , 
5  44.7 ' 
5  40.7 . 
5  36.7 


5  32.6 

5  28.6 
5  24.5 
5  20.5, 
516.4 


5  12.3 
5  8.3 
5  4.2 
5   0.1 

4  56.0 

4  51.9 
4  47.8 
4  43.6 
4  39.5 
4  35.4 

4  31.2 
4  27.1 
4  23.0 
4  18.8 
4  14.6 

4  10.5 
4  6.3 
4  2.1 
3  57.9 
3  53.7 

3  49.5 
3  45.3 


lat 

nth. 

Slat. 

II 
9.1 

II 
9.3 

iA 

1.0 

1.0 

1.1 

Slat 


II 
9.5 

1.1 


KOTK.— The  aign  +  hidlcates  north  decUnationa;  the  aign  —  Indlcatea  south  declinations. 
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• 

GREENWICH  MEAN  TIIVIE. 

■ 

NOVEMBER. 

DECEMBER. 

• 

us 
■    § 

1 

1 

Apparent 

Kil^ht 
Aacension. 

Var.of 
RA. 
fori 
Hour. 

Apparent 
Decimation. 

Var.  of 
Decl. 
fori 
Honr. 

MeridisD 
PasBage. 

• 

1 

o 

1 

1 

Apparent 

Kight 
Ascension. 

Var.of 

R.A. 

fori 

Hour. 

Apparent 
Decimation. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
PaflBuge. 

Noim. 

Noon, 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

h    m     8 
4  29  28.57 

s 
-  0.680 

+  19  46  50!6 

-    1.61 

h    m 
13  45.3 

h    m     s 
4  19  50.39 

8 

-   0.859 

+  19  25  10.'8 

II 
-    1.86 

h    in 
11  37.7 

2 

4  29  12.12 

0.098 

19  46  11.8 

1.63 

1341.1 

2 

4  19  29.79 

0.858 

19  24  26.3 

.     1.85 

1 1  33.5 

3 

4  28  55.38 

0.704 

19  45  32.5 

1.65 

13  36.9 

3 

4  19    9.23 

0.856 

19  23  42.2 

1.84 

1120.2 

4 

4  28  38.36 

0.716 

19  44  52.6 

1.67 

13  32.7 

4 

4  18  48.72 

0854 

19  22  58.2 

1.83 

1124.9 

5 

4  28  21.07 

0.796 

19  44  12.2 

1.69 

13  28.5 

5 

4  18  28.28 

0.850 

19  22  14.6 

1.81 

1120.7 

6 

4  28    3.51 

—  0.737 

+  19  43  31.4 

-    1.71 

13  24.2 

6 

4  18    7.91 

-   0.847 

+  19  21  31.2 

-    1.80 

11  16.4 

7 

4  27  45.71 

0.747 

19  42  50.2 

1.79 

13200 

7 

4  17  47.64 

0.843 

19  20  48.2 

1.79 

11  12.1 

8 

4  27  27.66 

0.757 

19  42    8.6 

1.74 

13  15.8 

8 

4  17  27.46 

0.8.19 

19  20    5.6 

1.77 

11    7.8 

9 

4  27    9.39 

0.766 

19  4126.6 

1.76 

13  11.5 

9 

4  17    7.40 

0.834 

19  19  23.3 

1.75 

11    3.6 

10 

4  26  50.90 

0.775 

19  40  44.3 

1.77 

13    7.3 

10 

4  16  47.46 

0.898 

19  18  41.4 

1.74 

10  59.3 

11 

4  26  32.20 

-  0.784 

+  19  40    1.6 

-    1.79 

13    3.1 

11 

4  16  27.67 

-  0.899 

+  19  18    O.I 

-    1.71 

10  55.1 

12 

4  26  13.30 

0.79Q 

19  39  18.6 

1.80 

12  58.8 

12 

4  16   8.01 

0.816 

19  17  19.2 

1.69 

10  50.8 

13 

4  25  54.21 

0.799 

19  38  35.4 

1.61 

12  54.6 

13 

4  15  48.51 

0.809 

19  16  38.9 

1.67 

10  46.6 

14 

4  25  34.95 

0  807 

19  37  51.8 

1.89 

12  50.3 

14 

4  15  29.17 

0.809 

19  15  59.0 

1.65 

10  42.3 

15 

■ 

4  25  15.51 

0.814 

19  37    7.9 

1.83 

12  46.1 

15 

.    4  15  10.01 

0.795 

19  15  19.8 

163 

10  38.1 

1 
1  16 

4  24  55.90 

~   0.890 

+  19  36  23.8 

-    1.84 

12  41.8 

16 

4  14  51.03 

-  0.787 

+  19  14  41.0 

-    1.60 

10  33.8 

M^ 

4  24  36.15 

0.896 

19  35  39.4 

1.85 

12  37.5 

17 

4  14  32.27 

0.778 

19  14    2.9 

1.67 

10  29.6 

18 

4  24  16.26 

0.831 

19  34  55.0 

1.86 

12  33.3 

18 

4  14  13.70 

0.769 

19  13  25.6 

1.55 

10  25.3 

19 

4  23  56.25 

0.836 

19  34  10.3 

1.86 

12  29.0 

19 

4  13  55.34 

0.760 

19  12  48.8 

1.59 

10  21.1 

20 

4  23  36.13 

0.841 

19  33  25.5 

1.87 

12  24.8 

20 

4  13  37.22 

0.750 

19  12  12.7 

1.49 

10  16.9 

21 

4  23  15.90 

-   0.845 

+  19  32  40.5 

-    1.87 

12  20.5 

21 

4  13  19.33 

-   0.740 

+  19  11  37.5 

-    1.46 

10  12.6 

22 

4  22  55.58 

0.849 

19  31  55.6 

1.88 

12  16.2 

22 

4  13    1.70 

0.730 

19  11    2.9 

1.43 

10    8.4 

23 

4  22  35.18 

0.859 

19  31  10.5 

1.88 

12  11.9 

2:i 

4  12  44.31 

0.719 

19  10  29.1 

1.40 

10    4.2 

'24 

4  22  14.70 

0.855 

19  30  25.4 

1.88 

12    7.7 

24 

4  12  27.19 

0.708 

19    9  56.0 

1.36 

10    0.0 

25 

4  2154.16 

0.857 

•19  29  40.3 

1.88 

12    3.4 

25 

4  12  10.35 

0.606 

19    9  23.8 

1.39 

9  55.8 

26 

4  21  33.57 

-   0.850 

+  19  28  55.1 

-    1.88 

1159.1 

26 

4  1 1  53.79 

-  0.684 

+  19    8  52.6 

-    1.99 

9  51.6 

27 

4  21  12.95 

0.860 

19  28  10.0 

1.86 

11  54.8 

27 

4  1 1  37.54 

0.671 

19    8  22.3 

1.95 

9  47.4 

28 

4  20  52.30 

0.860 

19  27  25.0 

1.87 

11  50.6 

28 

4  1121.60 

0.656 

19    7  52.8 

1.91 

9  43.2 

29 

4  20  31.66 

0.860 

19  26  40.2 

1.87 

11  46.3 

29 

4  1 1    5.96 

0.64.^ 

19    7  24.3 

1.17 

9  39.0 

30 

4  20  11.02 

0.860 

19  25  55.4 

1.86 

1142.0 

30 

4  10  50.66 

0.631 

19    6  56.8 

1.13 

9  34.8 

31 

4  19  50.39 

-  0.859 

+  19  25  10.8 

-    1.86 

1 1  37.7 

31 

4  10  35.68 

-  0.617 

+  19    6  30.1 

-    1.09 

9  30.6 

32 

4  19  29.79 

-   0.858 

+  19  24  26.3 

-    1.85 

1 1  33.5 

32 

4  10  21.06 

-   0.602 

+  19    6    4.4 

-    1.05 

9  26.5 

Day  of  the  Month. 

Ist. 

nth. 

2l8t. 

81st. 

'Day  of  the  Month. 

Ist. 

11th. 

2lBt. 

list. 

Pol 
Ho 

ar  Seniidiameter  .  . 
rizontal  Parallax  .  . 

d:5 
1.1 

9'6 
1.1 

in 

1.1 

9.7 
1.1 

Po 
Ho 

[ar  Semidiameter  .  . 
rizontal  Parallax  .  . 

9:7 
1.1 

9:fe 

l.l 

9.6 
1.1 

9.5 
1.1 

Th* 

t1 

D  sign  -{-  prefixed  to  the  1 
ions  are  decreasing.    Tfa 

tionrly  change  of  declination  indicates 
le  sign  —  indicates  that  north  declinal 

that  north  declinations  \ 
ions  are  decreasing  and 

i.re  increasing  and  sonth  declina* 
south  declinations  increasing. 
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URANUS,   1883. 


GREENWICH  MEAN  TIME. 

Date. 

Apparent 

Kight 
Ascension. 

Var.of 
R.A. 
fori 
Day. 

Apparent 
Decimation. 

Var.of 
Decl. 
fori 
Day. 

Meridian 
Paange. 

Date. 

Apparent 

Kight 
Ascension. 

yar.of 
R.A. 
fori 
Day. 

Apparent 
Declination 

Var.of 

Dccl. 

fori 

Day. 

Meridian 
FaMg«. 

Notm. 

Noon, 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h  m     0 

s 

O        1        II 

n 

h    m 

h  m     s 

a 

O      /        „ 

It 

h    m 

Jan.  3 

1 1  36  47.85 

-1.107 

+  32143.0 

+  9.86 

16  43.0 

July  2 

1123  36.29 

+6.756 

+  4  44  20.4 

-45.74 

4  42.1 

7 

113641.77 

1.990 

3  22  33.0 

15.11 

16  27.1 

6 

1124    4.68 

7.436 

4  41    8.8 

50.01 

4  26.9 

11 

1136  32.43 

9.796 

3  23  43.7 

90.94 

1611.2 

10 

1 1  24 .35.74 

8.086 

4  37  40.5 

54.10 

4  11.7 

15 

1136  19.91 

9.617 

3  2514.6 

95.18 

15  55.3 

14 

1125   9.34 

8.706 

4  33  56.2 

58.00 

356.5; 

19 

1136   4.33 

4.967 

3  27  4.8 

99.91 

1539.3 

18 

1 1  25  45.35 

9.985 

4  29  56.7 

61.71 

3  41.4 

2:i 

1135*45.82 

-4.084 

+  3  2913.6 

+34.49 

1523.3 

22 

1 1  26  23.66 

+9.855 

+  4  25  42.8 

-65.99 

3  26.3 

27 

1135  24.50 

5.669 

3  3140.0 

38.70 

15   7.2 

26 

1127   4.15 

10.385 

4  21  15.2 

68.55 

311.2 

31 

1135   0.52 

6.316 

3  34  22.9 

49.79 

14  51.0 

30 

112746.71 

10.886 

4  16  34.7 

71.68 

256.2 

Feb.  4 

1134  34.03 

6.919 

3  37  21.3 

46.44 

14  34.9 

Aag.  3 

1128  31.20 

11.354 

4  1 1  42.0 

74.59 

241.2 

8 

1134    5.23 

7.471 

3  40  33.9 

49.79 

14  18.7 

7 

112917.48 

11.789 

4   6  38.2 

77.95 

226.2 

12 

1 1  33  34.34 

-7.964 

+  3  43  59.1 

+59.76 

14    2.4 

11 

1130   5.41 

19.171 

+  4    1  24.3 

-79.66 

211.3 

16 

1133    1.60 

8.397 

3  47  35.4 

55.39 

13  46.1 

15 

1130  54.81 

19.591 

3  56    1.2 

81.89 

156.4 

20 

113227.25 

8.768 

3  5121.2 

57.« 

13  29.8 

19 

113145.53 

19.635 

3  50  30.0 

83.76 

141.5 

24 

1131  51.53 

9  079 

3  5514.9 

50.96 

1313.5 

23 

1 1  32  37.43 

13.111 

3  44  51.5 

65.46 

126.6 

28 

113114.70 

9.396 

3  59  14.6 

60.61 

12  57.2 

27 

1133  30.37 

13.359 

3  39   6.6 

86.81 

1  11.8 

Mar.  4 

113037.01 

-9.S09 

+  43  19.2 

+61.59 

12  40.8 

31 

1 1  34  24.20 

13.553 

+  3  3316.4 

-«8.09 

0  57.0 

8 

1 1  29  58.73 

9.621 

4    7  26.4 

61.97 

1224.5 

Sept.  4 

1 1  35  18.75 

13.710 

3  27  22.1     89.00 

0  42.2 

12 

112920.14 

9.659 

4  1134.4 

61.96 

12   8.1 

8 

1136  13.83 

13.899 

32124.7 

89.fl9 

027.3 

16 

112841.55 

9.695 

4  1541.5 

61.49 

1151.8 

12 

1137   9.27 

13.899 

31525.4 

89.97 

0  12.5 

20 

1128   3.23 

9.593 

4  19  45.8 

60.58 

11-35.4 

16 

1138   4.90 

13.991 

3   925.2 

90.06 

2354.0 

24 

1127  25.45 

-0.356 

+  4  23  45.6 

+59.96 

11  19.0 

20 

1139   0.57 

13.910 

+  3   325.2 

-89.89 

23  39.2 

28 

1 1  26  48.46 

9.198 

4  27  39.3 

57.55 

11    2.7 

24 

1139  56.12 

13.650 

2  57  26.4 

88.44  1  23  24.4 

Apr.  1 

1126  12.50 

8.837 

4  3125.5 

55.45 

10  46.4 

28 

114051.38 

13.764 

2  51  30.0 

88.70    23    9.6 

5 

1 1  25  37.83 

6.484 

4  35   2.4 

59.93 

10  30.1 

Oct.  2 

114146.18 

13.694 

2  45  37.1 

87.97!  22  54.8 

9 

1125  4.70 

8.069 

4  38  28.6 

50.01 

1013.8 

6 

1142  40.32 

13.437 

2  39  48.9 

86.35 

2239.9 

13 

1 1  24  33.35 

-7.596 

+  4  41  42.5 

+46.80 

9  57.5 

10 

1 1  43  33.62 

13.906 

+  234   6.6 

-64.75 

2225.1 

17 

1124    3.99 

7.075 

4  44  42.9 

43.39 

941.3 

14 

1 1  44  25.91 

19.934 

22831.2 

89.87 

22 10.2 

21 

1123  36.81 

6.511 

4  47  28.8 

39.56 

925.1 

18 

114517.03 

19.691 

223   3.9 

80.79 

2155.3 

25 

112311.96 

5.908 

4  49  59.1 

35.54 

9  9.0 

22 

1146   6.83 

19.971 

217  45.7 

78.39 

21  40.4 

29 

1122  49.59 

5.967 

4  52  12.9 

31.30 

8  52.9 

26 

1146  55.14 

11.877 

• 

2 12  37.6 

75.64  21 25.5  1 

May  3 

112229.86 

-4.590 

+  4  54   9.2 

+96.84 

836.9 

30 

1147  41.79 

11.439 

+  27  40.8 

-79.68 

21  10.6 ' 

7 

112212.91 

3.880 

4  55  47.4 

523.91 

820.9 

Nov.  3 

1 1  48  26.59 

10.955 

2   2  56.4 

68.44 

20  55.6 

11 

112158.85 

3.144 

4  57   6.7 

17.43 

8   4.9 

7 

1149   9.38 

10.439 

158  25.6 

65.84 

20  40.5 

15 

112147.78 

9.389 

4  58   6.6 

19.54 

7  49.0 

11 

1149  50.01 

9.875 

154   9.2 

69.91    2025.5  1 

19 

112139.75 

1.693 

4  58  46.9 

7.58 

7  33.2 

15 

1150  28.-33 

9.985 

150   8.2 

58.96 

2010.4 

23 

112134.80 

-0.849 

+  4  59   7.3 

+  9.60 

717.3 

19 

1151    4.23 

+8.660 

+  1  46  23.4 

-54.10 

1955.9 

27 

112132.97 

-0.066 

4  59   7.7  -  9.49 

7    1.6 

23 

1 1  51  37.56 

7.999 

1  42  55.7 

40.79 

19  40.0 

31 

1 1  21  34.28 

+0.794 

4  58  47.9 

7.47 

6  45.9 

27 

1152   8.18 

7.305 

1  39  46.0 

45.11 

1924.8 

Juue  4 

112138.76 

1.516 

4  58   7.9 

19.53 

.6  30.2 

Dec.  1 

1 1  52  35.96 

6.579 

1  36  55.0 

40.39 

19  95' 

8 

112146.41 

9.306 

4  57   7.6 

17.56 

614.6 

5 

1153   0.78 

5.896 

1  34  23.6 

35.37 

1854.2 

12 

112157.20 

+3.086 

+  4  55  47.4 

-88.51 

559.1 

9 

115322.55 

+5.055 

+  1  32  12.2 

-30.99.  1838,8  1 

16 

112211.08 

3.851 

4  54    7.6 

97.36 

5  43.6 

13 

1153  41.20 

4.966 

13021.3 

95.11 

1823.4 

20 

1 1  22  27.99 

4.601 

4.52   8.6 

39.11 

5  28.2 

17 

1153  56.66 

3.469 

128  51.3 

19.85 

18  7.9 

24 

112247.87 

5.336 

4  49  50.8 

36.76 

512.8 

21 

1154    8.88 

9.649 

1  27  42.6 

14.50 

1752.4 

28 

112310.66 

6.054 

4  4714.6 

41.31 

4  57.4 

25 

11  54  17.79 

1.810 

1  26  55.4 

9.09 

173C.8 

July  2 

1123  36.29 

+6.756 

+  4  44  20.4 

-45.74 

4  42.1 

29 

1154  23.36 

+0.979 

+  12629.9 

-3.64 

1721.2 

6 

1124   4.68  +7.436 

+  4  41    8.8  -50.01 

4  26.9 

33 

I154  25.57i+0.135 

+  126  26.31+ 1.80  ;  17   5.5 1| 

Greatest  horizontjil  parallax,  March  14.  0".51. 

Least  horizontal  p.'iralLix,         September  16,  0".46. 


Greatest  semidiameter,         March  14,  T'.OI. 
Least  semidiameter,       September  16.  1".74. 
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GREENWICH  MEAN  TIME. 

Dftte. 

1 

^nparent 

eight 
ABceuaion. 

Var.of 
R.A. 
fori 
l>ay. 

Noon. 

Apparent 
DeclinatioD. 

Var.of 
Decl. 
fori 
Day. 

Meridian 
PasMftge. 

> 

Date. 

Apparent 

Klght 
Asceusion. 

Var.of 
ILA. 
fori 
Day. 

Apparent 
Decimation 

Var.of 
Decl. 
fori 
Day. 

• 

Meridian 
Faamge.  ; 

Xoon, 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Jan.  3 

b  m     ft 
8  56  58.07 

8 

-3.078 

O        1        II                 It 

+-14  57  43.4  -  9.89 

h    ni 
8   4.5 

July  8 

h   m     H 
313  31.55 

8 

+6.458 

+1610  50.9.+«.87 

li    m 
80  8l>.4 

7 

8  56  46.78 

9.i)88 

14  57   8.5      7.59 

748.6 

6 

313  56.68 

6.075 

16  18  19.0 

91.15 

8014.1 

11 

8  56  37.38 

9.078 

14  56  48  7 

5.96 

7  38.7 

10 

3  14  80.18 

5.670 

1613  40.1 

19.37 

19  58.7  1 

15 

856  30.18 

i..^aa 

14  56  86.4 

9.88 

716.9 

14 

31441.96 

5.945 

16  14  54.0 

17.55 

19  43.4 

19 

8  56  84.99 

1.019 

14  5619.7 

-  0.47 

7    1.1 

18 

3  15  8.06 

4.809 

1616   0.5     15.65 

19  88.0 

83 

8  56  88.04 

H).4a3 

+-14  5688  6 

+  1.93 

6  45.3 

88 

31580.36 

+4.344 

+16  16  59.3  +13.79 

19  18.6 

87 

8  5681.30  -H>.08S 

14  56  35.1 

4.39 

6  89.6 

86 

3  1536.80 

3.870 

16  17  50.3  j   11.77 

18  57.1 

31 

8  56  88.77 

0.646 

14  .56  57.8 

6.70 

6  13.9 

30 

31551.30 

3380 

1618.33.4 

9.75 

1841.6 

1  Feb.  4 

8  5686.46 

1.J99 

14  57  38.8 

9.07 

5  58.8 

Aug.  3 

316   3.81 

9.877 

1619  8.4 

7.70 

1886.1 

8 

8  56  38.36 

1.747 

14  58  9.9 

11.45 

548.6 

7 

31614.89 

9.369 

16  19  35.0 

5.63 

18  10.6 

18 

8  56  40.43 

•f9.i»6 

+14  59   0.4 

+13.78 

587.0 

11 

31688.70 

+1.838 

+  16  19  53.3 

+  3.55 

17  55.0 

16 

8  56  50.65 

9.817 

15   0   0.0 

16.09 

511.4 

15 

316  89.00 

1.310 

16  80   3.4+1.48 

17  39.3 

80 

8  57  8.98 

3.341 

15   1    8.4 

18.17 

4  55.9 

19 

31633.18 

0.779 

16  80   5.8  -  0.58 

17  83.7 

84 

8  5717.37 

3.659 

15  885.8 

90.95 

4  40.4 

83 

316  35.83 

+0.947 

16  19  58.7 

9.62 

17   8.0 

88 

8  57  33.77 

4.345 

15   350.8     99.99 

4  85.0 

87 

31635.16 

-0.987 

161944.1 

4.65 

16  58.3 

Mar.  4 

857  58.11 

-H.8Q0 

+15   5  88.9  ,+94.19 

4   9.6 

31 

3  16  38.94 

-0.890 

+181981.4 

-6.67 

16  36.5 

8 

8  5818.38 

5.978 

15    7    3.0     95.00 

3  54.8 

Sept.  4 

316  88.61 

1.347 

1618  50.7 

8.65 

16  80.7 

18 

8  58  34.38 

5.716 

15   8  50.0 

97.60 

3  38.8 

8 

31688.80 

1.863 

161818.8 

10.58 

16   4.9 

16 

8  58  58.08 

6.130 

1510  43.6 

99.90 

383.5 

18 

316  13.75 

9.364 

1617  86.1 

19.46 

15  49.0 

80 

8  59  83.38 

6.590 

151843.3 

30.69 

3  8.8 

16 

316   3.31 

9.853 

16  16  38.6 

14.95 

15a3.1 

84 

85050.13 

+6.883 

+  1514  48.4 

+31.90 

858.9 

80 

31550.94 

-3.398 

+1615  38.0 

-16.00 

1517.1 

88 

3  018.35 

7.990 

1516  58.4 

33.07 

8  37.6 

84 

315  36.78 

3.789 

16  14  84.7 

17.63 

15    1.8 

Apr.  1 

3  0  47.86 

7.530 

151918.8 

34.10 

888.4 

88 

31580.73 

4.906 

161311.1 

19.15 

14  45.8 

5 

3   1  18.55 

7.819 

158131.0 

34.99 

8   7.8 

Oct.  8 

315   3.07 

4.615 

161151.6 

90.57 

14  89.8 

9 

3   150.38 

8.067 

1583  58.5 

35.75 

158.0 

6 

3 14  43.84 

4.995 

161086.7 

91.87 

14  13.1 

13 

3  883.06 

+8.993 

+158616.8 

+36.37 

136.8 

10 

314  33.16 

-5.349 

+16   8  56.7 

-93.07 

13  57.0 

17 

3  856.64 

8.488 

15  88  43.3 

36.86 

1816 

14 

314    1.15 

5.655 

16  7  88.8 

94.19 

13  40.9 

81 

3  330.93 

8.650 

1531  11.5 

37.99 

1    6.4 

18 

31337.95 

5.934 

16   543.9 

95.09 

1384.8 

85 

3  4   5.81 

8.789 

15  33  40.9 

37.45 

0  51.3 

88 

31313.71 

6.175 

16   4   8.31  95.77 

13   8.7 

;       89 

3  441.16 

8.885 

15  36  10.9 

37.54 

036.8 

86 

3  18  46.58 

6.379 

16  817.9 

96.38 

18  58.5 

'  Maj  3 

3  516.86 

+8.958 

+1538  41.0 

+37.50 

081.0 

30 

31888.71 

-6.545 

+16  031.3 

-96.89 

18  36.4 

!           7 

3   5  58.79 

9.000 

15  4110.7 

37.33 

0   5.9 

Nov.  3 

31156.86 

6.671 

15  5843.4 

97.08 

18  80.8 

1     11 

3  6  88.88^ 

9.010 

15  43  39.5 

37.09 

83  46.8 

7 

3  1 1  89.40 

6.751 

15  56  54.8 

97.17 

18  4.0 

i       15 

3  7   4.83 

8.988 

15  46  6.8 

36.59 

83  31.7 

11 

311    8.38 

6.788 

15  55   6.81  97.09 

1147.9 

1         19 

3   7  40.69 

8.935 

15  48  38.1 

36.09 

83  16.6 

15 

310  35.19 

6  775 

15  5318.3    96.83 

1181.7 

83 

3  816.88 

+8.859 

+15  50  54.8 

+35.39 

83   1.4 

19 

310   8.18 

-6.799 

+15  5131.7 

-96.40,  11  15.5 

87 

3   8  51.47 

8.740 

1553  14.5 

34..')9 

^n  46.3 

83 

3   9  41.47 

6.695 

1549  47.8 

95.80    10  59.3 

31 

3  986.15 

8.598 

15  5530.8 

33.69 

88  31.1 

87 

3  915.83 

6.485 

15  48   5.5 

95.09    10  43.8 

Jane  4 

310  0.81 

8.498 

15  57  43.3 

39  69 

88  16.0 

Dec.  1 

3   8  49.64 

6.304 

154687.8 

94.07.  10  87.0 

8 

3  10  33.53 

8.998 

155951.6 

31.59 

88   0.8 

5 

• 

3   8  84.86 

6.08S 

1544  53.1 

29.05    1010.9 

18 

1 

311    5.98 

+7.998 

+16   155.3 

+30.39 

81  45.6 

9 

3  8    1.04 

-5.819 

+1543  83.8 

-91.65     9  54.8 

16 

3  1 1  37.46 

7.740 

16   3  54.0 

99.09 

81  30.4 

13 

3   7  38.35 

5.515 

1548   0.0 

90.90     9  38.7 

80 

318  7.86 

7.456 

16   547.3 

97.69 

81  15.8 

17 

3   7  16.94 

5.180 

1540  48.3 

18.69.    938.6 

84 

3  18 .37.07 

7.147 

16   7  34.8  1  96.19 

81    0.0 

81 

3   656.96 

4.809 

15  3931.8 

16.05 

9   6.5 

88 

313  5.00 

6.815 

16  916.1 

94.53 

80  44.7 

85 

3  6  38.58 

4.407 

15  3886.9!  15.17 

8  50.5 

July  8 

313  31.55 

+6.458 

+1610  50.9 

+29.87 

80  89.4 

89 

3   6  81.73 

-3.980 

+15  37  89.9 

-13.95 

8  34.5  1 

6 

3  13  5<).68!-K.075 

+16  18  19.0  1+91.15 

80  14.1 

33 

3   6   6.73  -3.597 

+15  36  40.9  1-11.90  !    818.5  1 

Oroatcst  horizontal  parallax,   November  11.  0".31. 
Least  horizontal  parallax,  May  10,  0".2e. 


GreatcHt  seniidiameter,  November  11,  1".33. 
Least  semidiameter,  May  10,  1".25. 
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HELIOCENTRIC  CO-ORDINATES,  1883. 


MERCURV:. 

* 

GREENWICH  MEAN  NOON 

• 

• 

1 

Date. 

Holiocentrio 

Loofsitude. 

Meaii  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to 
>     Orbit. 

Heliooentrio 
Latltade. 

Daily 
-Hotiou. 

Loffarlthm 

of 

Sad  ins 

Vector. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Data 

Jan.     1 

O         /          // 

311  26  lO.l 

O        1        /I 

3  96  30.1 

+    2  26.9 

O         /          // 

-6  58  15.3 

1     II 
-   9  93.9 

9.6223266 

0.1331487 

0.1295088 

3 

318  29  10.3 

3  36  43.9 

-    0  41.4 

7    0    1.4 

+    0  49.4 

9.6118536 

0.1255843 

0.1213599 

5 

325  54    3.1 

3  48  33.4 

3  56.7 

6  55    5.9 

4  18.4 

9.6004016 

0.1168194 

0.1119458 

7 

333  43  43.6 

4    i  31.9 

7    5.8 

6  42  26.1 

8  97.1 

9.5880614 

0.1067205 

0.1011234 

9 

342    1  11.0 

4  16  10.3 

9  51.6 

6  20  54.3 

13  10.5 

9.5749742 

0.0951343 

0.0867312 

It 

350  49  20.9 

4  38  13.4 

-  1 1  53.8 

-  5  49  22.0 

+  18  97.0 

9.5613503 

0.0818924 

0.0745949 

13 

0  10  52.6 

4  40S8.9 

12  50.5 

5    6  48.5 

94  10.0 

9.5474869 

0.0668167 

0.0585369 

15 

10    7  49.0 

6    7  38.7 

12  21.5 

4  12  33.9 

30    4.9 

9.5.^37874 

0.0497358 

0.0403970 

17 

20  41    9.1 

5^  44.7 

10  14.0 

3    6  37.4 

35  46.8 

9.5207694 

0.03050a5 

0.0200635 

19 

31  50  15.5 

5  43    8.1 

6  29.8 

1  49  59.8 

40  37.7 

9.5090553 

0.0090634 

9.9975200 

21 

43  32  20.5 

5  56  30.0 

-    1  31.9 

-0  25    3.7 

+  43  57.4 

9.4993328 

9.9854582 

9.9729172 

23 

55  41  58.5 

6  10  96.9 

+    3  53.4 

+  1     4  17.4 

44  57.4 

9.4922784 

9.9590551 

9.9466506  i 

25 

68  10  57.8 

6  17  30.3 

8  43.0 

2  32  53.3 

43    9.0 

9.4884505 

9.9331051 

9.9194438 

27 

80  48  46.2 

6  19    6.9 

1 1  55.7 

3  54  58.9 

38  99.3 

9.4881769 

9.9058172 

9.8923977 

29 

93  23  32.1 

6  14  37.5 

12  51.1 

5    5  15.3 

31  97.3 

9.4914817 

9.8793783 

9.8669666 

31 

105  43  33.0 

6    4  38.1 

+  11  23.3 

+  5  59  49.3 

+  99  57.3 

9.4980796 

9.8553762 

9.8448180 

Feb.    2 

117  38  42.0 

5  48  59.9 

8    0.3 

6  36  47.1 

14    1.9 

9.5074403 

9.6354894 

9.827.5605 

4 

129    1  30.2 

5  39  96.8 

+    3  29.4 

6  56  12.6 

+    5  39.6 

9.5183979 

9.8211647 

9.8163907 

6 

139  47  29.2 

5  13  94.3 

-    1  17.1 

6  59  39.7 

-    1  53.1 

9.5317605 

9.8132757 

9.81 18047 

8 

149  54  58.0 

4  54    7.4 

5  36.8 

6  49  33.1 

7  59.8 

9.5453926 

9.8119171 

9.8135112 

10 

159  24  27.0 

4  35  39.1 

-    9    3.8 

+  6  28  34.2 

-  19  46.9 

9.5592594 

9.8164543 

9.8205931 ' 

12 

168  17  58.0 

4  18  13.8 

11  25.1 

5  59  17.2 

16  19.6 

9.5729410 

9.8257669 

9.83181 16 

14 

176  38  26.2 

4    9  31.3 

12  38.4 

5  23  56.9 

18  51.6 

9.5861247 

9.8385703^ 

9.8458969 

1(i 

184  29  11.8 

3  48  31.6 

12  49.5 

4  44  23.8 

90  34.9 

9.5i)85883 

9.8536604 

9.8617436 

18 

191  53  40.8 

3  36  14.9 

12    7.2 

4    2    5.8 

91  38.9 

9.6101816 

9.8700456 

9.8784817 

20 

198  55  13.5 

• 

3  95  34.3 

-  10  41.9 

+  3  18  10.4 

-  99  13.0 

9.6208069 

9.6869804 

9.8954828 

22 

205  36  58.5 

3  16  95.3 

8  44.6 

2  33  28.4 

99  95.8 

9.6304065 

9.9039402 

9.9123154 

24 

212    1  50.1 

3    8  39.5 

6  2.5.3 

1  48  37.9 

99  99.3 

9  6389477 

9.9205776 

9.J)28703^I 

26 

218  12  27.1 

3    9    9.5 

3  52.7 

1    4    7.4 

99    6.5 

9.6464171 

9.9366755 

9.9444802 

28 

224  11  14.6 

9  56  49.0 

-    1  14.4 

+  0  20  18.0 

91  41.7 

9.6528117 

9.9521088 

9.9595555 

Mar.  2 

230    0  25.8 

9  58  39.9 

+    1  22.9 

-  0  22  34.5 

-91    9.8 

9.6581356 

9.9668164 

9.9738896 

4 

235  42    2.9 

9  49  14.3 

3  53.4 

1    4  17.4 

90  39.4 

9.6623954 

9.9807766 

9.9874777 

6 

241  17  59.7 

9  46  51.4 

6  12.3 

1  44  40.7 

19  50.9 

9.6655992 

9.9^^951 

0.0003327 

8 

246  .50    3.2 

9  45  90.6 

8  15.5 

2  23  35.5 

19    3.9 

9.6677542 

0.0064935 

0.0124805 

10 

252  19  55.7 

9  44  40.1 

9  59.7 

3    0  53.5 

18  13.4 

9.6688660 

0.0182991 

0.0239527 

12 

257  49  16.5 

9  44  48.8 

+  11  2r.5 

-  3  36  26.0 

-  17  18.6 

9.6689372 

0.0294458 

0.0347824 

14 

263  19  43.3 

9  45  46.9 

12  18.3 

4  10    3.7 

16  18.4 

9.6679678 

0.0:)<)9663 

0.0450015 

16 

268  52  54.2 

9  47  33.0 

12  48.1 

4  4 1  35.5 

15  19.4 

9.6659555 

0.0498917 

0.05-16407 

18 

274  30  29.3 

9  50  10.7 

12  48.9 

5  10  48.6 

13  59.4 

9.6628951 

0.0592505 

0.0637237 

20 

280  14  12.3 

9  53  41.3 

12  19.3 

5  37  27.4 

19  37.8 

9.6587799 

0.0680625 

0.0722690 

22 

286    5  51.9 

9  58    7.8 

+  11  18.7 

-6    1  12.8 

-11    5.7 

9.6536016 

0.0763441 

0.0802883 

24 

292    7  23.6 

3    3  34.0 

9  47.1 

6  21  41.8 

9  90.9 

9.6473532 

0.0841021 

0.08n850 

26 

298  20  60.8 

3  10    4.4 

7  45.4 

6  38  26.3 

7  90.8 

9.6400304 

0.0913358 

0.0947533 

28 

304  48  27.3 

3  17  44.9 

5  16.4 

6  50  52.5 

5    9.0 

9.6316344 

0.0980348 

0.1011708 

30 

311  32  37.3 

3  96  38.7 

+    2  24.1 

6  58  19.7 

-    9  91.9 

9.6221773 

0.1041764 

0.1070273 

32 

318  35  55.8 

3  36  53.7 

-    0  44.4 

-7    0    0.1 

4-    0  45.5 

9.61 16883 

0.1097247 

0.1122613  i 

___34 

326     1     9.5 

3  48  34.6 

-    3  59.6 

-  6  54  ry8.0 

+    4  91.9 

9  6002213 

0.1116293 

HELIOCENTRIC  CO-ORDINATES,  1883. 
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MEKCURV:. 

GKKENWICH  MEAN  NOON. 

Date. 

Heliocentrio 

Locpitndc, 

Moan  Equinox 

vf  Date. 

Daily 
Motion. 

Redaction 

to 

Otbit. 

HelioceDtric 
LaUtttde. 

Dally 
Hotion. 

Logarithm 

of 

Radius 

Vecior. 

Logarithm  of  Diatanoe  fh>m  ! 
E.arth—                  1 

At  Date. 

At  Intermc-  , 
diateDate.   \ 

O         1          II 

O        /        // 

/      // 

O         /          II 

/     // 

Apr.    1 

318  35  55.8 

3  36  53.7 

-    0  44.4 

-7    0    O.l 

+   0  45.5 

9.6116883 

0.1097247 

0.1122613 

3 

320    1    9.5 

3  48  34.6 

3  59.6 

6  54  58.0 

4  81.9 

9.6002213 

0.1146293 

0.]]68I99 

6 

333  51  13.0 

4    1  44.6 

7    8.6 

6  42  10.6 

8  31.3 

9.5878680 

0.1188224 

0.1206255 

7 

342    9    "*  1 

4  16  94.0 

9  53.8 

6  20  30.2 

13  15.0 

9.5747700 

0.1222161 

0.1235798 

9 

350  57  47.0 

4  33  98.6 

11  55.2 

5  48  48.3 

18  39.0 

9.5611389 

0.1247007 

0.1255617 

11 

0  19  50.5 

4  49  45.9 

-  12  50.8 

-5    6    4.5 

+  94  15.3 

9.5472740 

0.1201437 

0.1264270 

la 

10  17  19.7 

5     7  49.3 

12  20.4 

4  11  39.0 

30  10.3 

9.5335798 

0.1263901 

0.1260108 

15 

20  51  13.3 

5  96    1.3 

10  11.6 

3    5  32.1 

35  51.7 

9.5205760 

0.1252660 

0.1241326 

17 

32    0  52.1 

5  43  93.6 

6  25.8 

1  48  45.5 

40  43.0 

9.5088864 

0.1225876 

0.1206090 

lU 

43  43  26.1 

5  58  43.9 

-    1  27.0 

-  0  23  43.4 

43  50.5 

9.4991989 

0.1181764 

0.1152711 

21 

55  53  27.1 

6  10  36.5 

•1-    3  58.1 

+  1    5  39.7 

+  44  57  3 

9.4921896 

0.1118781 

0.1079858 

23 

G8  22  40.9 

6  17  43.9 

8  46.8 

2  34  12.4 

43    6.1 

9.4884136 

0.103.5867 

0.0986784 

i25 

81    0  33.2 

6  19    8.9 

11  57.6 

3  56    9.5 

38  93.8 

9.4881948 

0.0932634 

0.0873493 

27 

93  35  12.2 

6  14  31.4 

12  50.8 

5    6  13.1 

31  30.1 

9.4915531 

0.0809488 

0.0740781 

2U 

105  54  56.1 

6    4  91.4 

11  20.9 

6    0  31.6 

89  49.1 

9.4981978 

0.0667580 

0.0590125 

Maj    I 

117  49  39.8 

5  49  44  8 

+    7  56.4 

+  6  37  12.9 

+  13  53.0 

9.5075962 

0.0508670 

0.0423498 

3 

129  1 1  56.8 

5  39  10.4 

+    3  25.5 

6  56  22.8 

+   5  25.9 

9.5190806 

0.0334892 

0.0243142 

5 

•  139  57  22.0 

5  13    7.0 

-    1  20.7 

6  59  36.1 

-    1  58.4 

9.5319602 

0.0148542 

0.0051380 

7 

150    4  15.7 

4  53  50.1 

5  40.5 

6  49  18.1 

d    4.9 

9.5456003 

9.9951935 

9.9850479 

9 

159  33  11.0 

4  35  15.8 

9    6.6 

6  28  10.3 

19  50.0 

9.5594677 

9.9747279 

9.9642601 

11 

168  26  10.7 

4  17  58.7 

-11  26.7 

•h  5  58  46.7 

-  16  98.4 

9.5731447 

9.9536702 

9.0429836 

13 

170  46  10.1 

4    S  17.6 

12  39.0 

5  23  21.5 

18  53.6 

9.5863195 

9.9322260 

9.92142.32 

15 

184  36  30.1 

3  48  19.6 

12  49.2 

4  43  45.3 

80  35.4 

9.5987713 

9.9106018 

9.8997886 

17 

192    0  36.6 

3  36    3.6 

12    6.1 

4    1  25.2 

31  39.0 

9.6103510 

9.8890120 

9.8783021 

19 

199    1  49.7 

3  95  95^9 

10  40.3 

3  17  28.6 

88  13.4 

9.6209617 

9.8676901 

9.8572096 

21 

205  43  17.9 

3  16  17.5 

-    8  42.6 

+  2  32  46.1 

-98  86.0 

9.6305456 

9.8468961 

9.8367878 

23 

212    7  55.1 

3    8  39.0 

6  23.0 

1  47  55.8 

8^38.1 

9.6390709 

9.8269243 

9.817.3488 

25 

218  18  20.0 

3    S    4.9 

3  50.2 

1    3  25.8 

88    6.3 

9.6465242 

9.8081065 

9.7992454  i 

27 

224  16  57.4 

9  56  44.8 

-    1  11.8 

+  0  19  37.1 

31  41.8 

9.6529027 

9.7908145 

9.7828642 

29 

230    6    0.6 

3  59  99.0 

+    125.2 

-  0  23  14.3 

81    9.3 

9.6582105 

9.7754464 

9.7686133 

31 

235  47  31.9 

*9  49  11.7 

•1-    3  55.6 

- 1    4  56.0 

-30  31.7 

9.6624544 

9.7624158 

9.7569033 

June  2 

241  23  24.1 

9  46  49.4 

6  14.4 

1  45  18.0 

19  40.0 

9.6656422 

9.7521224 

9.7481154 

4 

246  55  24.1 

9  45  19.4 

8  17.3 

2  24  11.3 

19    3.3 

9.6077814 

9.7449190 

9.7425645 

6 

252  25  15.1 

9  44  39.8 

10    1.3 

3    1  27.7 

18  13.6 

9.6688773 

9.7410747 

9.7404650 

8 

257  54  36.2 

3  44  40.3 

11  22.6 

3  36  58.5 

17  17.5 

9.6689325 

9.7407425 

9.7419043 

10 

263  25    4.7 

3  45  47.4 

■»-  12  19.0 

-4  10  34.2 

-  16  1^.4 

9.6679172 

9.7439397 

9.7468288 

12 

268  58  18.8 

2  47  35.0 

12  48.4 

4  42    4.0 

15  11.4 

9.6659188 

9.7505442 

9.7550519 

14 

274  35  58.8 

3  50  13.5 

12  48.7 

5  U  14.9 

13  58.3 

9.6628422 

9.7603117 

9.7662785 

10 

280  19  48.3 

9  53  44.9 

12  18.5 

5  37  51.1 

18  36.4 

9.6587105 

9.7729043 

9.7801388 

18 

286  11  35.8 

3  58  19.3 

11  17.5 

6    1  33.6 

11    4.3 

9.6535155 

9.7879301 

9.7962260 

20 

292  13  17.3 

3    3  39.6 

+    9  45.5 

-  6  21  59.3 

-   9  19.8 

9.6472506 

9.8049750 

9.8141265 

22 

298  26  56.9 

3  10  11.0 

7  43.2 

6  38  40.1 

7  18.8 

9.6399110 

9.8236321 

9.8334460 

24 

304  54  47.6 

3  17  51.7 

5  13.9 

6  51     1.9 

4  59.6 

9.6314983 

9.8435242 

9.8538249 

20 

311  39  13.9 

3  96  47.6 

+    2  21.4 

6  58  24.5 

-   8  18.5 

9.6220248 

9.8643092 

9.8749404 

28 

318  42  51.7 

3  37    4.0 

-    0  47.4 

6  59  58.6 

+    0  48.6 

9.6115200 

9.8856844 

9.8965083 

30 

32G    8  27.3 

3  48  46.9 

-    4    2.6 

-  6  54  49.8 

+    4  85.5 

9.6000383 

9.9073818 

9.9182764 

32 

3.33  58  55.9  '  4    1  57.3 

-    7  11.3 

-6  41  54.6 

+    8  353 

9.5876717 

9.9291640 

— — _— __^.^_^ 
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1 

MERCURY. 

GREENWICH  MEAN  NOON. 

Date. 

Holiocentrio 

LoofEitude, 

Mean  Eqniaoz 

of  l>ate. 

Daily 
Motiou. 

Kedaotlon 

to 

Orbit. 

Heliocentrio 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Kadina 

Vector. 

Logarithm  of  Diatance  irooi  I 
Earth— 

At  Date. 

1 

At  lotenne-  ; 
diateDate. 

July   2 

333  58  SS'.'O 

O        /        // 

4    1  57.3 

/       n 

-    7  11.3 

O         /          // 

-6  41  54.6 

+    8  35.3 

9.5876717 

9.9291640 

9.9400176 

4 

342  17  16.7 

4  16  38.3 

9  56.1 

6  20    5.4 

13  19.7 

9.5745634 

9.95081 16 

9.9615201 

6 

351     6  25.7 

4  39  44.1 

11  56.6 

5  48  13.7 

18  37.9 

9.5609258 

9.9721177 

9.9825783  ' 

1 

8 

0  29    1.3 

4  50    1.7 

12  51.1 

5    5  19.2 

94  90.8 

9.5470600 

9.9928760 

0.0029831 

10 

10  27    4.1 

5    8    6.9 

12  19.2 

4  10  42.7 

30  15.8 

9.5333719 

0.0128733 

0.0225178 

12 

21     1  31.4 

5  96  18.0 

-  10    8.8 

-3    4  25.2 

+  35  56.8 

9.5203830 

0.0318881 

0.0409552  i 

14 

32  1 1  42.7 

5  43  39.9 

6  21.6 

1  47  2JK5 

40  46.9 

9.5087165 

0.0496895 

0.0580619 

16 

43  54  45.5 

5  58  56.9 

-    1  21.9 

-0  22  21.3 

44    1.6 

9.4990670 

0.0660444 

0.0736102 

18 

56    5    8.9 

6  10  45.6 

+    4    3.1 

+  1     7    3.5 

44  56.6 

9.4921036 

0.0807346 

0.0873950 

20 

68  34  35.9 

6  17  48.9 

8  50.7 

2  35  32.8 

43    3.0 

9.4883805 

0.0935762 

0.0992619 

22 

81  12  30.8 

6  19    6.7 

f  11  59.5 

+  3  57  21.1 

+  38  18.9 

9.4862179 

0.1044434 

0.1091176 

24 

93  47    1.4 

6  14  94.6 

12  50.4 

5    7  11.5 

31  19.7 

9.4916298 

0.1132848 

0.1169513 

26 

106    6  26.7 

6    4    9.7 

11  18.6 

6    1  14.1 

99  40.8 

9.4983215 

0.1201269 

0.1228261  i 

28 

118    0  43.2 

5  49  99.8 

7  52.7 

6  37  38.7 

13  44.8 

9..5077577 

0.1250663 

0.1268672  1 

30 

129  22  27.9 

5  31  53.1 

+    3  21.0 

6  56  32.8 

+    5  17.8 

9.5192693 

0.1282499 

0.1292379  i 

Aug.   1 

140    7  17.5 

5  19  48.9 

-    1  25.1 

+  6  59  32.3 

-9    5.7 

9.5321657 

0.1298535 

0.1301195 

3 

150  13  :J5.8 

4  53  39.5 

5  44.2 

6  49    3.0 

8    9.9 

9.5458135 

0.1300582 

0.1296909 

5 

159  41  56.5 

4  34  58.9 

9    9.3 

6  27  46.3 

19  53.9 

9.5596811 

0.1290379 

6.1281 18G 

7 

168  34  23.9 

4  17  43.4 

11  28.3 

5  58  16.0 

16  95.9 

9.5733528 

0.1269-196 

0.1255476 

9 

176  53  54.3 

4    9    3.9 

12  39.7 

5  22  46.1 

18  55.6 

9.5805183 

0.1239269 

0.1221007 

11 

184  43  48.4 

3  48    7.4 

-  12  48.9 

+  4  43    6.6 

-90  36.7 

9.5989561 

0.1200609 

0.1178782 

13 

192    7  32.0 

3  35  53.0 

12    4.9 

4    0  44.6 

91  39.8 

9.6105236 

0.1155013 

0.1129586 

15 

199    8  25.6 

3  95  16.1 

10  38.6 

3  16  46.9 

29  13.8 

9.6211189 

0.1102569 

0.1074025 

17 

205  49  36.8 

3  16    9.6 

8  40.6 

2  32    4.0 

29  960 

9  6306868 

0.1044001 

0.1012536 

19 

212  13  59.6 

3    8  96.9 

6  20.7 

1  47  13.8 

99  99.0 

9.6391957 

0.0979663 

0.0945407 

21 

218  24  12.5 

3    1  58.6 

-    3  47.8 

+  1    2  44.2 

-99    5.9 

9.6466322 

0.0909784 

0.08ra8U3 

23 

224  22  40.2 

9  56  40.9 

-    1    9.5 

+  0  18  56.3 

91  40.7 

9.6529940 

0.08:M469 

0.0794780 

25 

230  1 1  35.5 

9  59  95.9 

+    1  27.6 

-  0  23  54.0 

91    8.6 

9.6582851 

0.0753728 

0.0711301 

27 

235  53    0.3 

9  49    9.0 

3  57.8 

1     5  34.6 

90  31.1 

9.6625124 

0.0667483 

0.0622248  | 

29 

241  28  48.1 

9  46  47.7 

6  16.3 

1  45  55.3 

19  48.9 

9.6656839 

0.0575575 

0.0527432 

31 

247    0  45.9 

9  45  18.5 

-¥    8  19.1 

-  2  24  47.2 

-19    9.4 

9.6678066 

0.0477764 

0.0426602 

S«pt.  2 

252  30  35.7 

9  44  39.6 

10    2.7 

3    2    2.0 

18  11.7 

9.6688860 

0.0373642 

0.0319470 

4 

257  59  56.9 

9  44  49.8 

11  23.7 

3  37  31.1 

17  16.6 

9.6689248 

0.0263441 

0.0205714 

6 

263  30  27.3 

9  45  48.8 

12  19.7 

4  11    4.9 

16  16.4 

9.6679230 

0.0146251 

0.0085008 

8 

269    3  44.9 

9  47  37.1 

12  48.6 

4  42  32.7 

15  10.3 

9.6658781 

0.0021950 

9.9957042 

10 

274  41  29.7 

9  50  16.4 

+  12  48.4 

-5  11  41.2 

-  13  57.0 

9.6627849 

9.9890254 

9.9621561 

12 

280  25  25.8 

9  53  48.7 

12  17.8 

5  38  14.8 

19  35.1 

9.6586367 

9.9750951 

9.9678124 

14 

286  17  21.9 

9  58  17.0 

11  16.3 

6    1  54.5 

11    9.7 

9.6534252 

9.9603992 

9.9527686 

16 

2()2  19  13.8 

3    3  45.9 

9  43.8 

6  22  16.9 

9  17.4 

9.6471435 

9.9449567 

9.9369727 

18 

298  33    5.7 

3  10  17.7 

7  41.2 

6  38  53.8 

7  16.7 

9.6397872 

9.9268287 

9.9205414 

20 

305    1  11.1 

3  17  59.6 

+    5  11.3 

-6  51  11.3 

-    4  57.4 

9.6313580 

9.9121342 

9.9036367 

22 

311  45  54.3 

3  96  56.6 

+    2  18.5 

6  58  28.4 

-   9  15.8 

9.6218684 

9.8950861 

9.8865293 

24 

318  49  51.3 

3  37  14  4 

-    0  50.4 

6  59  57.1 

+    0  51.8 

9.6113481 

9.8760239 

9.8696405 

26 

326  15  48.9 

3  48  57.8 

4    5.7 

6  54  41.4 

4  99.9 

9.5998525 

9.8614635 

9.8535919 

28 

334    6  42.3 

4    9  10.6 

7  14.1 

6  41  38.4 

8  39.5 

•  9.5874735 

9.8461411 

9.8392422 

30 

342  25  31.0 

4  16  59.8 

-    9  58.3 

-6  19  40.2 

+  13  24.4 

9.5743556 

9.8330409 

9.8276934 

1 

32 

S.'VI   15  10.3 

4  39  Q9.S 

-  II  58.0 

-  5  47  38.5 

+  18  42.4 

9.5607124 

9.8233641 
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MERCURY. 

GREENWICH  MEAN  NOON. 

Date. 

Heliooentrio 

Longitude, 

Mean  Bquinox 

of  Date. 

Daily 
Motion. 

Kedoction 

to 

Orbit. 

■ 

Helloeeotrio 
Latltade. 

Daily 
Motion. 

Logarithm 

of 

Radins 

Vector. 

Logarithm  of  Distance  from 
Baplh—                 J 

At  Date. 

At  Interme- 
diate Date. 

Oct.    2 

o        /         // 

351  15  10.3 

Q        1       tl 

4  39  598 

-  1 1'  58.0 

O         /         // 

-  5  47  38.5 

/     // 
+  18  49.4 

9..5607I24 

9.82^)3641 

9.8202165 

4 

0  38  18.1 

4  50  16.0 

12  51.3 

5    4  :).3.2 

94  96J3 

9.5468465 

9.8184056 

9.8180681 

6 

10  36  54.7 

5    8S3.3 

12  17.9 

4    9  45.8 

30  91.4 

9.5331656 

9.8193097 

9.8221968 

8 

21  11  55.9 

5  96  34.7 

10    5.7 

3    3  17.4 

36    1.8 

9.5201929 

9.8267495 

9.8.329348 

10 

32  22  3.9.4 

■ 

5  43  54.4 

6  17.3 

I  46  12.8 

40  50.8 

9.5085547 

9.8406700 

9.8498244 

12 

44    6  10.2 

5  50    8.9 

-    1  1C.8 

-0  20  58.5 

+  44    3.6 

9.4989404 

9.8602310 

9.8716927 

14 

56  16  55.4 

6  10  54.6 

+    4    8.0 

+  1    8  27.9 

44  56.3 

9.4920236 

9.8840000 

9.8969359 

16 

68  46  35.1 

6  17  51.7 

8  54.5 

2  36  53.6 

49  59.8 

9.4883541 

9.9102927 

9.9238747 

18 

81  24  32.1 

6  10    4.9 

12    1.4 

3  58  32.9 

38  19.5 

9.4882472 

9.9375047 

9.9510298 

20 

93  58  53.4 

6  14  17.1 

12  50.0 

5    8    9.9 

31    5.9 

9.4917126 

9.9643218 

9.9772761 

22 

106  17  58.8 

6    3  57.6 

+  11  16.2 

+  6    1  56.5 

+  98  39.4 

9.498451 1 

9.9898113 

0  0018670 

24 

118  11  47.5 

5  49  14.S 

7  48.8 

6  38    4.3 

19  36.5 

9.5079243 

0.0134013 

0.024:)881 

26 

129  :)2  58.8 

5  31  35.5 

+    3  16.5 

6  56  42.6 

+   5  10.3 

9.5194623 

0.0348147 

0.0446784 

28 

140  17  12.3 

5  19  30.6 

-    1  29.4 

6  59  28.3 

-   9  19.0 

9.5323744 

0.0539848 

0.0627464 

30 

150  22  54.2 

4  53  14.6 

5  47.8 

6  48  47.6 

8  15.0 

9.5460290 

0.0709794 

0.07870.30 

Nov.   1 

159  50  40.3 

4  34  49.9 

-    9  12.1 

+  6  27  22.1 

-  19  67.6 

9.5598962 

0.0859385 

0.0927086 

3 

166  42  35.3 

4  17  97.9 

1 1  29.9 

5  57  45.3 

16  98.0 

9.5735617 

0.0990360 

0.1049431 

5 

177    1  36.4 

4    1  50.1 

12  40.3 

5  22  10.7 

18  57.6 

9.5867169 

0.1104519 

0.1155832 

7 

184  54    4.4 

3  47  55.1 

12  48.6 

4  42  28.1 

90  38.0 

9.5991437 

0.1203571 

0.1247927 

9 

192  14  25.1 

3  35  49.4 

12    4.1 

4    0    4.2 

81  40.5 

9.6106945 

0.1289079 

0.1327193 

11 

199  14  58.6 

3  95    6.9 

-  10  37.1 

+  3  16    5.4 

-  39  14.1 

9.6212738 

0.1.362417 

0.1394692 

13 

205  55  52.9 

3  IG    1.9 

8  38.5 

2  31  22.2 

99  96.0 

9.6308251 

0.1424750 

0.1452109 

15 

212  20    1.3 

3    8  19.7 

6  18.5 

1  46  32.1 

99  91.9 

9.6393171 

0.1477078 

0.1499754 

17 

218  30    2.1 

3    1  53.9 

3  45.3 

1    2    3.0 

99    5.6 

9.6467367 

0.1520226 

0.1538575 

19 

224  28  20.2 

9  56  35.8 

-    1    7.0 

+  0  18  15.9 

91  40.3 

9.6530817 

0.1554873 

0.1569183 

21 

230  17    7.9 

9  58  91.8 

+    1  30.0 

-  0  24  33.6 

-91    8.1 

9.6583559 

0.1581559 

0.1592053 

23 

235  58  26.7 

9  49    6.5 

4    0.2 

1    6  13.0 

90  30.4 

9.6625666 

0.1600706 

0.1607554 

25 

241  34  10.5 

9  46  46.1 

6  18.4 

1  46  32.4 

10  48.1 

9.6657216 

0.1612628 

0.1615954 

27 

247    6    5.8 

9  45  17.7 

8  20.9 

2  25  22.9 

19    1.6 

0.6678280 

0.1617547 

0.1617422 

29 

252  35  54.7 

3  44  39.4 

10    4.1 

3    2  36.1 

18  J  0.9 

9.6688912 

0.1615588 

0.1612048 

Dec.    1 

258    5  16.4 

9  44  50.3 

+  11  24.8 

-  3  38    3.5 

-  17  15.7 

9.6089140 

0.1606799 

0.1599a34 

3 

263  35  48.7 

2  45  50.1 

12  20.4 

4  U  35  5 

16  15.4 

9.6678961 

0.1591137 

0.1580695 

5 

269    9    9.8 

9  47  39.4 

12  48.9 

4  43    1.1 

15    9.1 

9.6658353 

0.1568482 

0.1554471 

7 

274  47    0.1 

9  50  19.5 

12  48.2 

5  12    7.4 

19  55.7 

9.6627261 

0.1538626 

0.1520909 

9 

280  31    3.1 

9  53  59.6 

12  17.1 

5  38  38.4 

18  33.7 

9.6585618 

0.1501271 

0.1479659 

11 

286  23    7.7 

9  58  91.7 

+  11  15.1 

-6    2  15.2 

-11     1.1 

9.6533341 

0.1456012 

0.1430264 

13 

292  25    9.9 

3    3  50.8 

9  42.1 

6  22  34.3 

0  15.7 

9.6470361 

0.1402341 

0.1372158 

15 

298  39  14.0 

3  10  94.4 

7  39.1 

6  39    7.5 

7  14.7 

9.6396638 

0.1339626 

0.1304642 

17 

305    7  33.9 

3  18    7.5 

5    8.6 

6  51  20.6 

4  55.0 

9.6312186 

0.1267098 

0.1226876 

19 

311  52  34.0 

3  97    5.7 

+    2  15.6 

6  58  32.7 

-   9  13.0 

9.6217133 

0.1183846 

0.1137864 

21 

318  56  50.4 

3  37  94.6 

-    0  53.5 

-  6  59  55.4 

+   0  55.0 

9.6111781 

0.1088781 

0.1036437 

23 

326  23    9.7 

3  49    9.3 

4    8.8 

6  54  32.9 

4  39.8 

9.5996686 

0.0980655 

0.0921263 

25 

334  14  27.4 

4    9  93.4 

7  16.9 

6  41  22.1 

8  43.7 

9.5872780 

0.0858065 

0.0790860 

27 

342  33  43.1 

4  17    7.0 

10    0.6 

6  19  15.0 

13  99.9 

9.5741513 

0.0719449 

0.0643625 

29 

351  23  52.0 

4  33  15.9 

11  59.5 

5  47    3.4 

18  47.5 

9.5605033 

0.0563186 

0.0477953 

31 

0  47  31.4 

4  50  34.4 

-12  51.5 

-  5    3  47.5 

+  94  31.8 

9.5466375 

0.0387739 

0.0292407 

33 

10  46  40.8 

5    8  309 

-  12  16.7 

-4    8  48.9 

+  30  96.8 

9.5329641 

0.0191858 

254 
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VENUS. 

GREENWICH  MEAN  NOON 

\ 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  I>ate. 

Daily 
Motion. 

Bedaotion 

to 

Orbit. 

Heliocentric 
LaUtade. 

Daily 
lioti.ou. 

Logarithm 

of 

Radins 

Vector. 

Logarithm  of  Distance  from 
Earth-- 

At  Date. 

At  Interme-  ■ 
dlateDate.  ■ 

Jan.    3 

119  30  59'.  8 

0  1    II 

1  37  25.4 

/      // 
+    3    0.8 

0     /      // 
+  2  21  14.1 

1      II 

+   4    9.4 

9.8564188 

9.5582487 

9.5727457 

7 

126    0  48.4 

1  37  28.7 

2  57.8 

2  36  55.3 

3  40.7 

9.8563785 

9.5872167 

9.6016034 

n 

132  30  48.2 

1  37  31.0 

2  45.5 

2  50  35.7 

3    9.1 

9.8563759 

9.6158590 

9.6299481 

15 

139    0  54.7 

1  37  38.0 

2  24.9 

3    2    4.7 

2  35.0 

9.8564109 

9.6438433 

9.6575247 

19 

145  31    3.0 

1  37  31.8 

1  56.8 

3  11  13.2 

1  58.9 

9.8564832 

9.6709766 

9.6841860 

23 

152    1    7.5 

1  37  30.3 

+    1  22.7 

+  3  17  54.3 

+    1  31.3 

9.8565917 

9.6971450 

9.7098471 

27 

158  31    2.6 

J  37  27.1 

0  44.4 

3  22    2.8 

0  42.8 

9.8667349 

9.7222879 

9.7344647 

31 

165    0  42.8 

1  37  22.7 

+    0    3.9 

3  23  35.9 

+    0    3.8 

9.85691 10 

9.7463770 

9.7580263 

Feb.    4 

171  30    2.5 

1  37  16.9 

-    0  36.8 

3  22  32.7 

-   0  35.2 

9.8571176 

9.7694156 

9.7805496 

8 

177  58  56.6 

1  37    9.9 

1  15.6 

3  18  54.4 

1  13.7 

9.8573520 

9.7914339 

9.8020753 

12 

184  27  20.4 

1  37     1.8 

-    1  50.5 

+  3  12  44.5 

-    1  51.1 

9.8576111 

9.8124811 

9.8226582 

16 

190  55    9.6 

1  36  S2.7 

2  19.7 

3    4    8.2 

2  36.8 

9.8578916 

9.8326138 

9.8423542 

20 

197  22  20.6 

1  36  42.8 

2  41.8 

2  53  12.7 

3    0.5 

9.8581899 

9.851 8a52 

9.8612124 

24 

203  48  50.9 

1  36  33.3 

2  55.8 

2  40    7.0 

3  31.8 

9.8585021 

9.8703406 

9.8792737 

28 

210  14  38.5 

1  36  21.4 

3    1.0 

2  25    1.6 

4    0.3 

9.8588243 

9.8880158 

9.8965709 

Mar.   4 

216  39  42.3 

1  36  10.5 

-    2  57.0 

+  2    8    8.6 

-    4  35.6 

9.8591523 

9.904944 1 

9.9131404 

8 

223    4    22 

1  35  59.6 

2  44.2 

1  49  41.0 

4  47.5 

9.8594822 

9.9211644 

9.9290214 

12 

229  27  39.1 

1  35  49.0 

2  23.3 

1  29  53.2 

5    5.8 

9.8598096 

9.9367170 

9.9442570 

16 

235  50  34.6 

1  35  39.0 

1  55.4 

1    9    0.2 

5  20.1 

9.8601307 

9.9516465 

9.9588895 

20 

242  12  51.0 

1  35  39.5 

1  21.7 

0  47  17.9 

5  30.4 

9.8604414 

9.9659921 

9.9729568 

24 

248  34  31.3 

1  35  20.9 

-    0  44.1 

+  0  25    2.5 

-    5  36.9 

9.8607380 

9.97J)7867 

9.9864846 

28 

254  55  39.1 

1  as  13.2 

-    0    4.5 

+  0    2  30.4 

5  38.7 

9.8610167 

9.9930529 

9.9994938  ' 

Apr.    1 

261  16  18.4 

1  35    6.6 

+    0  35.4 

-0  20    1.9 

5  36.7 

9.8612744 

0.0058095 

0.0120024 

5 

267  36  33.6 

1  35    1.1 

1  13.5 

0  42  18.0 

5  30.6 

9.8615078 

0.0180747 

0.0240296 

9 

273  56  29.3 

1  34  56.6 

■ 

1  48.0 

1    4    1.8 

5  30.6 

9.8617143 

0.0298695 

0.0355979 

13 

280  16  10.1 

1  34  53.7 

+    2  17.2 

-  1  24  57.6 

-   5    6.7 

9.8618912 

0.0412180 

0.0467327 

17 

286  35  40.6 

1  34  51.7 

2  39.8 

1  44  50.5 

4  49.1 

9.8620365 

0.0521450 

0.0574571 

21 

292  55    5.3 

1  34  50.8 

2  54.5 

2    3  26.1 

4  38.1 

9.8621486 

0.0626704 

0.0677871 

25 

299  14  28.5 

1  34  50.9 

3    0.8 

2  20  31.3 

4    3.9 

9.8622260 

0.0728082 

0.0777344 

29 

305  33  54.3 

1  34  53.0 

2  58.3 

2  35  53.7 

3  36.8 

9.8622679 

0.0825665 

0.0873053 

May    3 

31 1  53  26.2 

1  34  54.0 

+    2  47.1 

-  2  49  22.3 

-    3    7.1 

9.8622739 

0.0919517 

0.0965067 

7 

318  13    7.5 

1  34  56.8 

2  27.9 

3    0  47.3 

3  35.1 

9.8622437 

0.1009718 

0.1053488 

11 

324  33    1.0 

1  35    0.3 

2    1.4 

3  10    0.5 

3    1.3 

9.8621779 

0.1096394 

0.1138452 

15 

330  53    9.2 

1  35    4.1 

1  29.0 

3  16  55.0 

1  35.8 

9.8620769 

0.1179681 

0.1220100 

19 

337  13  34.1 

1  35    8.5 

0  52.3 

3  21  25.6 

0  49.3 

9.8619422 

0.1259720 

0.1298546 

23 

343  34  17.4 

1  35  13.3 

+    0  13.0 

-  3  23  28.7 

-    0  13.1 

9.8617752 

0.1336586 

0.1373849 

27 

349  55  20.6 

1  35  18.4 

-    0  27.0 

3  23    2.5 

+    0  25.3 

9.8615781 

0.1410334 

0.1446042 

31 

356  16  44.7 

1  35  23.7 

1    5.7 

3  20    6.6 

1    3.5 

9.8613530 

0.1480973 

0.1515126 

June  4 

2  38  30.7 

1  35  29.3 

1  41.2 

3  14  43.5 

I  39.1 

9.8611027 

0.1548510 

0.1581128 

8 

9    0  39.4 

1  35  35.0 

2  11.8 

3    6  55.9 

2  14.6 

9.8608301 

0.1612992 

0.1644115 

12 

15  23  11.3 

1  35  40.9 

-    2  35.9 

-  2  56  49.2 

+   2  48.6 

9.8605386 

0.1674508 

0.1704181 

16 

21  46    7.2 

1  35  47.0 

2  52.3 

2  44  30.6 

3  20.5 

9.8602318 

0.1733144 

0.1701407 

20 

28    9  27.7 

1  35  53.3 

3    0.3 

2  30    8.5 

3  50.2 

9.8599132 

0.1788978 

0.1815855  , 

24 

34  33  13.5 

1  35  59.7 

2  59.3 

2  13  53.1 

4  17.1 

9.8595871 

0.1842042 

0.1867537 

28 

40  57  25.3 

1  36    6.3 

2  49.4 

1  55  56.2 

4  40.9 

9.8592572 

0.1892339 

0.1916443 

July   2 

47  22    3.7 

1  36  13.0 

-    2  31.0 

-  1  36  30.8 

+    5-  1.2 

9.8589279 

0.1939854 

0.1962569 

6 

53  47    9.3 

1  36  19.9 

-    2    5.1 

-1  15  51.2 

+    5  17.9 

9.8580031 

0.1984594 

J 
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i                           -                 

VENUS. 

1  .^ , . _ 

GREENWICH  MEAN  NOON. 

Date. 

Heliooentrio 

Locfritude, 

Mean  EqiiiDcx 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentrio 
LaUtade. 

Daily 
Motion. 

Logarithm 

of 

Itadina 

Vector. 

Logarithm  of  Distance  from 

Earth— 

1 

At  Date. 

At  Interme- 
diate Date. 

July   2 

O         i          // 

47  22    3.7 

O        1       If 

1  36  13.0 

-    2  31.0 

O         /          // 

-  1  36  30.8 

// 
+   5    1.9 

9.8589279 

0.1939854 

0.1962569 

6 

53  47    9.3 

1  38  19.9 

2    5.1 

1  15  51.2 

5  17.9 

9  8586031 

0.1984594 

0.2005938 

10 

60  12  42.8 

1  36  96.9 

1  32.9 

0  54  12.6 

5  30.7 

9.8582872 

0.2026606 

0.2046612 

14 

66  38  44.7 

1  96  34.0 

0  55.9 

0  31  51.2 

5  39.3 

9.8579839 

0.2065967 

0.2084676 

18 

73    5  15.3 

1  36  41S 

-    0  16.1 

-0    9    3.7 

5  43.6 

9.8576973 

0.2102747 

0.2120186 

22 

79  32  14.7 

1  36  4B.4 

+    0  24.6 

+  0  13  52.3 

+    5  43.6 

9.8574310 

0.2136994 

0.2153174 

26 

85  59  42.6 

1  36  55.5 

1     4.1 

0  36  39.3 

5  39.9 

9.8571886 

0.2168721 

0.2183636 

30 

92  27  38.3 

1  37    9.3 

1  40.4 

0  58  59.8 

5  30.4 

9.8569732 

0.2197917 

0.2211564 

Aug.  3 

98  56    0.7 

1  37    6.8 

2  11.6 

1  20  36.5 

5  17.3 

9.8567876 

0.2224578 

0.2236965 

7 

105  24  48.0 

1  37  14.7 

2  36.1 

1  41'  12.5 

5    0.0 

9.8566342 

0.2248731 

0.22598S4 

11 

111  53  57.8 

1  37  90.0 

+    2  52.7 

+  2    0  31.8 

+    4  38.8 

9.8565151 

0.2270433 

0.2280392 

15 

118  23  27.3 

1  37  94.5 

3    0.5 

2  18  18.5 

4  14.0 

9.8564319 

0.2289767 

0.22985(57 

19 

124  53  13.1 

1  37  96.1 

2  59.0 

2  34  19.5 

3  45.9 

9.8563856 

0.2306796 

0.2314459 

23 

131  23  11.1 

1  37  30.6 

2  48.3 

2  48  21.8 

3  14.8 

9.a563768 

0.2321557 

0.2328087  | 

27 

137  53  16.5 

1  37  31.8 

-     2  29.1 

3    0  14.4 

9  41.1 

9.8564058 

0.2334054 

0.2339453 

31 

144  23  24.4 

1  37  31.8 

+    2    2,3 

+  3    9  47.9 

+   9    5.4 

9.8564721 

0.2344284 

0.2348553 

Sept.  4 

150  53  2!).5 

1  37  30.5 

.    1  29.1 

3  16  55.1 

1  98.0 

9.8565747 

0.2352261 

0.2355417 

• 

8 

157  23  26.3 

1  37  97.7 

0  51.3 

3  21  30.5 

0  49.5 

9.8567124 

0.2358029 

0.2360108 

12 

163  53    9.0 

1  37  93.5 

+    0  11.0 

3  23  30.8 

+    0  10.5 

9.8568832 

0.2361662 

0.2362701 

16 

170  22  32.1 

1  37  17.9 

-    0  29.8 

3  22  54.9 

-    0  96.5 

9.8570850 

0.2363234 

0.2363271 

20 

176  51  30.4 

1  37  11. 1 

-    1    9.0 

+  3  19  43.5 

-    1    7.1 

9.8573149 

0.2362806 

0.2361847 

24 

183  19  59.2 

1  37    3.9 

1  44.8 

3  13  59.7 

1  44  6 

9.8575702 

0.2360397 

0.2358448 

28 

189  47  54.1 

1  36  54.9 

2  15.1 

3    5  48.5 

9  90.7 

9.8578474 

0.2356001 

0.235:)060 

,Oct.    2 

196  15  11.4 

1  36  44.9 

2386 

2  55  16.8 

9  54.8 

9.8581430 

0.23496S0 

0.234.5687 

6 

202  41  48.2 

1  36  34.0 

2  54.0 

2  42  33.2 

3  96.6 

• 

9.8584532 

0.2341269 

0.2336373 

10 

209    7  42.7 

1  36  96.9 

-    3    0.7 

+  2  27  47.9 

-   3  55.6 

9.8587740 

0.2331007 

0.2325180 

14 

215  32  53.6 

1  36  19.9 

2  58.4 

2  11  12.7 

4  91.5 

9.8591013 

0.2318900 

0.2312175 

18 

221  57  20.5 

1  36    1.3 

2  47.1 

1  53    0.6 

4  43.0 

9.8594310 

0.230500^ 

0.2297401 

22 

228  21    4.2 

1  35  50.6 

2  27.5 

1  33  25.8 

5    9.8 

9.8597591 

0.2289358 

0.2280871 

26 

234  44    6.1 

1  35  40.4 

2    0,7 

1  12  43.2 

5  17.8 

9.8600814 

0.2271937 

0.2262558 

30 

241    6  28.6 

1  35  309 

-    1  28.0 

+  0  51    8.4 

-   5  98.9 

9.8603941 

0.2252730 

0.2242448 

Nov.  3 

247  28  14.4 

1  35  99.9 

0  51.0 

0  28  57.6 

5  35.8 

9.8606931 

0.2231716 

0.2220538   ' 

7 

253  49  27.0 

1  35  14.4 

-    0  11.5 

+  0    6  27.3 

5  38.6 

9.8609749 

0.2208914 

0.2196854 

11 

260  10  10.4 

•  1  35    7.6 

+    0  28.5 

-0  16    6.1 

5  37.4 

9.8612361 

0.2184361 

0.2171444 

15 

266  30  29.0 

1  35    1.9 

1    7.1 

0  38  26.2 

5  39.0 

9.8614736 

0.2158105 

0.2144345 

19 

272  50  27.4 

1  34  57.4 

^    1  4ii.3 

-  1    0  16.7 

-    5  99.6 

9.8616845 

0.2130162 

0.2115554 

23 

279  10  10.1 

1  34  54.1 

2  12.5 

1  21  22.0 

5    0.4 

9.8618062 

0.2100514 

0.2085040 

27 

285  29  41.7 

1  34  51.9 

2  36.3 

1  41  26.9 

4  59.4 

9.8620168 

0.2069120 

0.2052746 

Dec.    I 

291  49    6.8 

1  34  50.8 

2  52.5 

2    0  17.0 

4  39.0 

9.8621343 

0.2035912 

0.2018617 

5 

298    8  29.8 

1  34  50.8 

3    0.3 

2  17  38.9 

4    8.4 

9.8622174 

0.2000859 

0.1982640 

9 

304  27  54.7 

1  34  51.8 

+    2  59.4 

-  2  33  20.2 

-    3  41.7 

9.8622651 

0.1963958 

0.1944815 

13 

310  47  25.2 

1  34  53.6 

2  49.7 

2  47    9.4 

3  19.4 

9.8622769 

0.1925208 

0.1905145 

J7 

317    7    4.6 

1  34  56.9 

2  31.8 

2  58  56.7 

9  40.8 

9.8622525 

0.1884623 

0.1863631 

21 

323  26  55.8 

1  34  59.5 

2    6.5 

3    8  33.5 

9    7.3 

9.8621924 

0.1842162 

0.1820203 

25 

329  47    1.3 

1  35    3.4 

1  35.0 

3  15  52.7 

1  39.1 

9.8620971 

0.1797741 

0.1774769 

29 

336    7  23.2 

J  35    7.7 

+    0  58.9 

-  3  20  48.8 

-    0  65.8 

9.8619678 

0.1751268 

0.1727228 

33 

342  28    3.3 

1  35  19.4 

+    0  20.0 

-3  23  17.9 

-    0  18.0 

9.8618060 

0.1702640 
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1 

MARS. 

GEEEMWICH  MEAN  NOON 

« 

Date. 

Helioceotrio 

LoDfsitade, 

Mean  Eqninox 

of  Date. 

Dally 
Motion. 

Hedaction 

to 

Orbit. 

Helfocentrto 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Had  ins 

Vector. 

LofEarithm  of  Distanoe  from 
Earth— 

At  Date. 

At  Interme- 
diate Date.  1 

Jan.    3 

O         /          // 

272  15  44.3 

/     // 
34  45.14 

+  53!9 

O         /         // 

-1  16  36.1 

-48.75 

0.1602134 

0.3836972 

0.3829852 

7 

274  35  11.6 

34  58.40 

53.9 

1  19  47  8 

47.09 

0.1588480 

0.3R22568 

0.381.5123 

11 

276  55  31.4 

35  11.44 

5.3.5 

1  22  52.8 

45.34 

0.1575111 

0.3807522 

0.3799772  j 

15 

279  16  42.8 

35  34.96 

52.8 

1  25  50.6 

43.48 

0.1562055 

0.3791882 

0.3783862  | 

19 

281  38  45.1 

35  36.83 

51.8 

1  28  40.7 

41.50 

0.1549339 

0.3775720 

0.3767465 

23 

284    1  37.1 

36  49.10 

+  50.4 

-  1  31  22.6 

-39.40 

0.15:)6990 

0.3759102 

0  3750636 

27 

286  25  17.5 

38    1.09 

48.6 

1  33  55.9 

37.19 

0.1525037 

0.3742071 

0.3733408 

31 

288  49  44.8 

36  13.60 

46.5 

1  36  20.1 

34.86 

0.1513506 

0.3724646 

0.3715786 

Feb.   4 

291  14  57.8 

36  93.89 

44.1 

1  38  34.8 

33.49 

0.1502421 

0.3700828 

0.3697772 

8 

293  40  54.8 

36  34.63 

41.3 

1  40  39.5 

89.88 

0.1491608 

0.3688623 

0.3679386 

12 

296    7  34.0 

36  44.94 

+  38.2 

-  1  42  33.8 

-  87.84 

0.1481693 

0.3670068 

0.3660676 

16 

298  34  53.6 

36  54.76 

34.7 

1  44  17.4 

94.51 

0.1472102 

0.3651218 

0.3641699 

20 

301    2  51.4 

37    4.06 

31.0 

1  45  49.9 

81.70 

0.1463058 

0.36:{2129 

0.3622511 

24 

303  31  25.3 

37  19.80 

27.1 

1  47  11.0 

.     18.80 

0.1454683 

0.3612847 

0..3603137 

28 

306    0  33.0 

37  90.96 

23.0 

1  48  20.4 

15.83 

0.1446698 

0.3593379 

0.3583570 

Mar.  4 

308  30  12.2 

37  98.58 

+  18.7 

-  1  49  17.6 

-  19.76 

0.1439425 

0.357371 1 

0.3563800 

8 

311    0  20.4 

37  35.44 

14.3 

1  50    2.5 

9.65 

0.1432783 

0.3553a36 

0.3543821 

12 

313  30  55.0 

37  41.71 

9.7 

1  50  34.9 

6.51 

0.1426787 

0  3533758 

0.3523653  , 

16 

316    1  53.2 

37  47.30 

5.0 

1  50  54.C 

3.34 

0.1421455 

0.3513511 

0.3503339 

20 

318  33  12.4 

37  53.17 

+    0.2 

1  51     1.6 

-    0.14 

0.1416801 

0.3493139 

0.3482915 

24 

321    4  49.6 

37  56.31 

-    4.5 

-  1  50  55.7 

+    3.11 

0.1412837 

0.3472667 

0.3462392 

28 

323  36  4 1 .9 

37  59.70 

9.3 

1  50  36.7 

6.37 

0.1409574 

0.3452089 

0.3441753 

Apr.    1 

326    8  46.2 

38    3.35 

13.9 

1  50    4.7 

9.61 

0.1407023 

0.3431379 

0.3420960 

5 

328  40  59.7 

38    4.26 

18.5 

1  49  19.8 

19.84 

0.1405190 

0..34 10493 

0.3399975 

9 

331  13  19.3 

38    5.41 

22.9 

1  48  22.0 

16.05 

0.1404080 

0.3389406 

0.3378788 

13 

333  45  42.0 

38    6.77 

-27.1 

-1  47  11.4 

+  19.89 

0.1408693 

0.3368123 

0.3357414 

17 

336  18    4.5 

38    5.34 

31.1 

1  45  48.2 

89.36 

0.1404034 

0.334G664 

0.3333871  . 

21 

338  50  23.7 

38    4.15 

34.9 

1  44  12.5 

35.44 

0.1405102 

0.3.3250.34 

0.3314151 

25 

341  22  36.7 

38    3.90 

38.3 

1  42  24.7 

98.44 

0.1406893 

0.330.3216 

0.3292220 

29 

343  54  40.3 

37  59.50 

41.5 

1  40  25.0 

31.38 

0.1409402 

0.3281154 

0.3270010 

May    3 

346  26  31 .6 

37  56.05 

-44.4 

-1  38  13.7 

+  34  94 

0.1412622 

0.3258780 

0.3247460 

7 

348  58    7.7 

97  51.84 

47.0 

1  35  51.1 

37.01 

0.1416543 

0.3236043 

0  3224524 

11 

351  29  25.4 

37  46.91 

49.2 

1  33  17.6 

39.67 

0.1421155 

0.3212903 

0.3201181 

15 

354    0  22.0 

37  41.39 

50.9 

1  30  33.7 

43.99 

0.1426445 

•  0.3189359 

0.3177436 

19 

356  30  54.8 

37  35.01 

52.2 

1  27  39.8 

44.66 

0.1432400 

0.3165407 

0.3153266 

23 

359    1     1.2 

37  38  00 

-53.2 

-  I  24  .36.4 

+  46.99 

0.1439005 

0.3141004 

0.3128613 

27 

1  30  38.6 

37  30.51 

53.8 

1  21  23.9 

49.19 

0.1446240 

0.3116083 

0.310:^400 

31 

3  59  44.4 

37  13.39 

53.9 

1  18    2.9 

51.85 

0.1454086 

0.3090562 

0..3077529  i 

Juue  4 

6  28  16.1 

37    3.51 

53.6 

1  14  33.9 

53.19 

0.1462525 

0.3064325 

0..3050933 

8 

8  56  11.7 

36  54.34 

53.0 

1  10  57.4 

54.99 

0.1471535 

0.3037346 

0.3023563 

12 

11  23  29.3 

36  44.46 

-61.9 

-1    7  14.0 

+  56.64 

0.1481090 

0.3009581 

0.2995390 

16 

13  50    6.7 

36  34.16 

50.5 

1    3  24.3 

58.14 

0.1491172 

0.2981010 

0.2966407 

20 

16  16    1.9 

36  33.38 

48.8 

0  59  28.9 

59.50 

0.1501752 

0.2951583 

0.2936525 

24 

18  41  13.2 

36  13.19 

40.7 

0  55  28.3 

60.75 

0.1512806 

0.2921221 

0.2SM)5658 

28 

21    5  38.9 

36    0.64 

44.2 

0  51  22.9 

61.86 

0.1524308 

0.2889820 

0.2873693 

July  2 

23  29  17.8 

35  48.76 

-41.5 

-  0  47  13.4 

+  68.81 

0,1536233 

0.2857265 

0.2840527 

6 

25  52    8.6 

35  36.54 

-  38.6 

-  0  43    0.4 

+  63.61 

0.1548553 

0.2823472 

1 
I 
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MARS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Locpiude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

BedncUoq 

to 

Orbit. 

Ueliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Badins 

Vector. 

Logarithm  of  Distance  f^m 
Earth— 

At  Date. 

At  Intenne. 
diatcDate. 

■ 

July  2 

O        /        y/ 

23  29  17.8 

35  48.76 

-41.5 

O         1         II 

-  0  47  13.4 

II 
+  62.81 

0.1536233 

0.2857265 

0.2840527 

6 

25  52    8.6 

35  36.M 

38,0 

0  43    0.4 

63.61 

0.1. 548553 

0.2823472 

0.2806095 

10 

28  14    9.6 

35  24.04 

35.3 

0  38  44.5 

64.26 

0.1561243 

0.2788392 

0.2770358 

14 

30  35  20.3 

35  11.39 

31.8 

0  34  26.2 

64.89 

0.1574274 

0.2751988 

0.2733275 

18 

32  55  39.5 

34  58.39 

28.2 

0  30    5.9 

65.33 

0.1587621 

0.2714209 

0.2694776 

22 

35  J5    6.3 

34  45.09 

-24.4 

-  0  25  44.3 

+  65.50 

0.1601255 

0.2674962 

0.2654754 

26 

37  33  40.0 

34  31.73 

20.4 

0  21  21.9 

65.65 

0.I6I5147 

0.2634132 

0.2613079 

30 

39  5]  20.0 

34  18.S6 

16.3 

0  16  59.1 

65.69 

0. 1629270 

0.2591581 

0.2569628 

Aug.   3 

42    8    6.0 

34    4.73 

12.2 

0  12  36.4 

65.61 

0.1643600 

0.2547210 

0.2524317 

7 

44  23  57.7 

33  51.07 

8.0 

0    8  14.2 

65.49 

0.1658111 

0.2500943 

•0.2477083 

11 

46  38  54.6 

33  37.39 

-    3.8 

-0    3  53.0 

+  65.18 

0.1672776 

0.2452729 

0.2427875 

15 

48  52  56.8 

33  33.70 

+    0.4 

+  0    0  26.8 

64.73 

0.1687569 

0.2402513 

0.2376628 

19 

51    6    4.2 

33  10.03 

4.6 

0    4  44.8 

64.31 

0.1702466 

0.2350204 

0.2323220 

23 

53  18  17.0 

33  56.36 

8.7 

0    9    0.5 

63.61 

0.1717443 

0.2295659 

0.2267503 

27 

55  29  35.2 

33  43.73 

12.7 

0  13  13.7 

63.93 

0  1732475 

0.2238734 

0.2209335 

31 

57  39  59.0 

38  39.16 

+  16.6 

+  0  17  24.0 

+  69.17 

0.1747539 

0.2179296 

0.2148606 

Sept.  4 

59  49  28.6 

33  15.69 

20.5 

0  21  31.1 

61.33 

0.1762613 

0.2117255 

0.2065238 

8 

61  58    4.7 

33    3.36 

24.2 

0  25  34.7 

60.43 

0.1777674 

0.2052548 

0.2019176 

12 

64    5  47.8 

31  49.17 

27.7 

0  29  34.5 

59.44 

0.1792701 

0.1985110 

0.1950337 

16 

66  12  38.3 

31  36.11 

31.0 

0  33  30.2 

58.39 

0.1807074 

0.1914840 

0.1878603 

20 

68  18  36.9 

31  33.18 

+  34.1 

+  0  37  21.6 

+  57.98 

0.1822574 

0.1841605 

0.1803821 

24 

70  23  44.0 

31  10.43 

37.1 

0  41     8.4 

56.11 

0.1837381 

0.1765231 

0.1725818 

28 

72  28    0.5 

30  57.85 

39.8 

0  44  50.5 

54.89 

0.1852076 

0.1685567 

0.1644467 

Oct.    2 

74  31  27.1 

30  45.49 

42.3 

0  48  27.6 

53.69 

0.1866642 

0.1602509 

0.1.559686 

6 

76  34    4.7 

30  33.36 

44.6 

0  51  59.5 

58.31 

0.1881063 

0.1515994 

0.1471424 

10 

78  35  54.2 

30  31.45 

+  46.7 

+  0  55  26.1 

+  50.98 

0.1895322 

0.1425968 

0.1379613 

14 

80  36  56.6 

30    9.75 

48.4 

0  58  47.3 

49.69 

0.1909402 

0.1332346 

0.1284150 

18 

82  37  12.5 

99  58.96 

49.9 

1    2    2.8 

48.16 

0.1923290 

0.1235004 

0.1184889 

22 

84  36  42.9 

99  47.00 

51.2 

1    5  12.6 

46.70 

0.1936972 

0.1133787 

0.1081685 

26 

86  35  28.8 

39  36.01 

52.3 

1    8  16.5 

45.23 

0.1950434 

0.1028569 

0.0974431 

30 

88  33  31.3 

39  35.89 

+  53.1 

+  1  11  14.4 

+  43.72 

0.1963662 

0.0919273 

0.0863098 

Nov^.   3 

90  30  51.5 

99  14.85 

53.6 

1  14    6.3 

43.30 

0.1976643 

0.0805915 

0.0747728 

7 

92  27  30.5 

39    4.67 

53.9 

1  16  52.1 

40.66 

0.1989368 

0.0688542 

0.0628364 

11 

94  23  29.3 

38  54.75 

53.9 

1  19  31.6 

39.09 

0.2001825 

0.0567197 

0.0505046 

15 

1 

96  18  48.9 

28  45.11 

53.6 

1  22    4.8 

37.50 

0.2014004 

0.0441913 

0.0377800 

19 

98  13  30.6 

38  35.76 

+  53.2 

+  1  24  31.6 

+  35.91 

0.2025893 

0.0312716 

0.0246677 

23 

100    7  35.4 

38  36.09 

52.6 

1  26  52.1 

34.33 

0.2037484 

0.0179710 

0.0111853 

27 

102    1    4.5 

88  17.89 

51.6 

1  29    6.2 

33.71 

0.2048768 

0.0043150 

y.f)973661 

Dec.    1 

103  53  58.9 

98    9.39 

50.5 

1  31  13.8 

31.09 

0.20.59737 

9.9903455 

9.9832607 

5 

105  46  19.9 

38    1.19 

49.2 

1  33  14.9 

39  47 

0.2070382 

9.9761198 

9.9689317 

9 

107  38    8.8 

37  53.39 

+  47.6 

+  1  35    0.5 

+  37.84 

0.2080696 

9.9617056 

9.9544517 

13 

109  29  26.6 

37  45  67 

45.9 

1  36  57.6 

36.30 

0.2090671 

9  9471810 

9.93S)9057 

17 

111  20  14.5 

37  38.34 

44.0 

1  38  39.1 

34.56 

0.2100302 

9.9326390 

9.9253968 

21 

113  10  33.7 

97  31.31 

41.9 

1  40  14.1 

32.93 

0.2109.582 

9.9181976 

9.91 10619 

25 

115    0  25.4 

37  34.59 

39.6 

1  41  42.5 

31.29 

0.2118504 

9.9040125 

9.8970746 

29 

116  49  50.8 

97  18.15 

+  37.2 

+  1  43    4.4 

+  19.66 

0.2127064 

9.8902755 

9.8836439 

33 

118  38  51.0 

37  11.99 

+  34.6 

+  I  44  19.8 

+  18.04 

0.2135255 

9.8772101 

17 
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JUPITER. 

• 

GREENWICH  MEAN  NOON 

Bate. 

HelioceDtiic 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

BednottoD 

to 

Orbit, 

HeUooentrio 
LaUtade. 

DaUy 
Motion. 

Logarithm 

of 

Badins 

Vector. 

1 
Logaritlim  ot  Diatanoe  frooi  ^ 

Earth—                | 

At  Date. 

At  Interme- 
diate Date. 

O         /          // 

/     // 

// 

0        /         // 

II 

Jan.    3 

87  43  40.1 

5    8.06 

-  10.6 

-0  15  40.0 

+    6.90 

0.7096278 

0.6214630 

0.6226S61 

7 

88    4  11.9 

5    7.87 

10.3 

0  15  12.3 

6.91 

0.7097491 

0.6239680 

0.6253944 

11 

88  24  43.0 

5    7.09 

10.0 

0  14  44.7 

6.91 

0.7098707 

0.6269323 

0.6285771 

15 

88  45  13.5 

5    7.59 

9.7 

0  14  17.1 

6.99 

0.7099925 

0.6303245 

0.632161)8 

19 

89    5  43.2 

6    7.35 

9.4 

0  13  49.4 

6.99 

0.7101144 

0.6341083 

0.6361364 

S3 

89  26  12.3 

5    7.18 

-    9.1 

-0  13  21.7 

+    6.99 

0.7102364 

0.6382465 

0.6404371 

27 

89  46  40.6 

5    7.00 

8.8 

0  12  54.0 

6.93 

0.7103585 

0.6427026 

0.6450383 

31 

90    7    8.3 

6    6.83 

8.5 

0  12  26.3 

6.93 

0.7104807 

0.6474397 

0.6499021 

Feb.   4 

90  27  35.3 

5    6.66 

8.2 

0  11  58.6 

6.93 

0.7106030 

0.6524208 

0.6549909 

8 

90  48    1.6 

5    6.48 

7.8 

0  11  30.9 

6.93 

0,7107254 

0.6576076 

0.6602663 

12 

91    8  27.1 

6    6.31 

-    7.5 

-Oil    3.1 

+    6.93 

0.7106479 

0.6629617 

0.6656895 

16 

91  28  52  0 

5    6.14 

7.2 

0  10  35.4 

6.94 

0.7109705 

0.6684446 

0.6712234 

20 

91  49  16.2 

6    5.96 

6.9 

0  10    7.6 

6.94 

0.71 10932 

0.^740211 

0.6768344 

24 

92    9  39.7 

5    5.79 

6.6 

0    9  39.9 

6.94 

0.7112160 

0.67iH)592 

0.6824927 

28 

92  30    2.6 

0    6.69 

6.3 

0    9  12.1 

6.94 

0.71 13389 

0.6853303 

0.6881702 

Mar.  4 

92  50  24.7 

5    5.44 

-    6.0 

-0    8  44.4 

+      6.94 

0.7114619 

0.6910082 

0.6938413 

8 

93  10  46.1 

5    5.97 

5.7 

0    8  16.6 

6.94 

0.7115848 

0.6966659 

0.6<K>4792 

12 

93  31    6.8 

5    5.09 

5.3 

0    7  48.8 

6.94 

0.7 M 7080 

0.7022781 

0.7050602 

16 

93  51  26.8 

5    4.99 

5.0 

0    7  21.1 

6.94 

0.7118312 

0.7078219 

0.7105614 

20 

94  11  46.1 

6    4.74 

4.7 

0    6  53.3 

6.94 

0.7119545 

0.7132762 

0.7159647 

24 

94  32    4.8 

5    4.57 

-    4.4 

-0    6  25.5 

+     6.94 

0.7120778 

0.7186248 

0.7212550 

28 

94  52  22.7 

5    4.40 

4.0 

0    5  57.8 

6.94 

0.7122014 

0.7238536 

0.7264190 

Apr.    1 

95  12  39.9 

5    4.99 

3.7 

0    5  30.0 

6.94 

0.7123250 

0.72j5J)494 

0.7314433 

5 

95  32  56.5 

5    4.05 

3.4 

0    5    2.3 

6.94 

0.7124488 

0.r338992 

0.7363158 

9 

95  53  12.3 

5    3.96 

3.1 

0    4  34.5 

6.94 

0.7125726 

0.7386910 

0.7410239 

13 

96  13  27.5 

5    3.80 

-    2.8 

-0    4    6.8 

+    6.94 

0.7126965 

0.7433129 

0.7455574 

17 

96  33  42.0 

5    3.63 

2.5 

0    3  39.0 

6.93 

0.7128205 

0.7477.562 

0.7499088 

21 

96  53  55.7 

5    3.46 

2.2 

0    3  11.3 

6.93 

0.7129445 

0.7520144 

0.7540723 

26 

97  14    8  8 

6    3.18 

1.9 

0    2  43.6 

6.96 

0.7130686 

0.7560825 

O.7580440 

29 

97  34  21.2 

5    3.01 

1.5 

0    2  15.9 

6.93 

0.7131928 

0.7599562 

0.76I8I85 

May    3 

97  54  32.9 

5    9.83 

-    1.2 

-  0    1  48.2 

+    6.99 

0.7133170 

0.7636300 

0.7653901 

7 

98  14  43.9 

5    9.66 

0.9 

0    1  20.5 

6.99 

0.7134412 

0.7670981 

0.7687536 

11 

98  34  54.2 

5    9.49 

0.6 

0    0  52.8 

6.99 

0.71356.53 

0.7703560 

0.7719052 

15 

98  55    3.8 

5    9.31 

-    0.3 

-0    0  25  2 

6.91 

0.7136895 

0.7734005 

0.7748419  1 

19 

99  15  12.7 

5    9.14 

0.0 

+  0    0    2.4 

6.91 

0.7138137 

0.7762294 

0.7775631 

23 

99  35  20.9 

5    1.96 

+    0.3 

+  0    0  30.1 

+    6.91 

0.7139380 

0.7788428 

0.7800684 

27 

99  55  28.4 

5    1.79 

0.6 

0    0  57.7 

6.90 

0.7140622 

0.7812396 

0.782:1561 

31 

100  15  35.3 

5    1.69 

1.0 

0    1  25.3 

6.90 

0.7141864 

0.7834177 

0.7844237 

Juue  4 

100  35  41.4 

5    1.45 

1.3 

0    1  52.8 

6.89 

0.7143106 

0.7853742 

0.7862690 

8 

100  55  46.9 

5    1.97 

1.6 

0    2  20.4 

6.89 

0.7144348 

0.7871076 

0.7878898 

12 

101  15  51.7 

5    1.10 

+    1.9 

+  0    2  47.9 

+    6.88 

0.7145589 

0.7886160 

0.7892866 

16 

101  35  55.7 

5    0.93 

2.3 

0    3  15.4 

6.88 

0.7146830 

0.7899016 

0.7904600 

20 

101  55  59.1 

6    0.76 

2.6 

0    3  42.9 

6.87 

0.7148071 

0.7909628 

0  7914100 

24 

102  16    1.8 

5    0.59 

2.9 

0    4  10.4 

6.86 

0.7149312 

0.7918015 

0,7921373 

28 

102  36    3.9 

5    0.49 

3.2 

0    4  37.8 

6.86 

0.7150552 

0.7924170 

0.7926406 

July  2 

102  56    5.2 

5    0.25 

+    3.5 

+  0    5    5.2 

+    6.85 

0.71 51792 

0,7928076 

0.7929180 

!      c 

103  16    5.8 

5    0.06 

+    3.8 

+  05  32.6 

+    6.84 

0.7153031 

0.7929718 

HELIOCENTRIC  CO-ORDINATES,  1883. 


269 


r-     

JUPITER. 

GREENWICH  MEAN  NOON. 

Date. 

HelioMntrie 

Loc|intode, 

Mean  Eqainox 

of  Date. 

Dally 
Motion. 

BedaotioD 

to 

Orbit. 

HelioceDtrio 
Latitade. 

DaUy 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distaooe  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

July  2 

0        /         // 

102  56    5.2 

5    0.85 

4-    3.5 

O         /          // 

+  0    5    5.2 

+    6.85 

0.7151792 

0.7928076 

0.7929180 

6 

103  16    5.8 

5    O.OB 

3.8 

0    5  32.6 

6.84 

0.7153031 

0.7929718 

0.7929691 

10 

103  36    5.8 

4  50.91 

4.1 

0    6    0.0 

6.84 

0.7154270 

0.7929099 

0.7927944 

14 

103  56    5.1 

4  50.74 

4.4 

0    6  27.3 

6.83 

0.7155509 

0.7926227, 

0.7923950 

18 

104  16    3.7 

4  59.56 

4.8 

0    6  54.6 

6.83 

0.7156747 

0.7921117 

0.7917730 

22 

104  36    1.6 

4  59.39 

•f    5.1 

+  0    7  21.9 

+    6.89 

0.7157985 

0.7913789 

0.7909288 

26 

104  55  58.8 

4  5JJB 

5.4 

0    7  49.2 

6.81 

0.7159222 

0.7904228 

0.7898613 

30 

105  15  55.4 

4  59.05 

5.7 

0    8  16.4 

680 

0.7160459 

0.7892439 

0.7885703 

Aug.  3 

105  35  51.2 

4  58.88 

6.0 

0    8  43.6 

6.79 

0.7161695 

0.7878408 

0.7870558 

7 

105  55  46.4 

4  56.71 

6.3 

0    9  10.7 

6.79 

0.7162931 

0.7862150 

0.7853188 

11 

106  15  40.9 

456.54 

•f    6.6 

+  0    9  37.8 

+    6.78 

0.7164166 

0.7843678 

0.7833623 

15 

106  35  34.7 

4  58.37 

6.9 

0  10    4.9 

6.77 

0.7165400 

0.7823025 

0.7811886 

19 

106  55  27.8 

4  56.a0 

7.2 

0  10  32.0 

6.76 

0.7166633 

0.780021 1 

0.7787998 

23 

107  15  20.3 

4  56.03 

7.5 

0  10  59.0 

6.75 

0.7167865 

0.7775251 

0.7761972 

27 

107  35  12.1 

4  57.86 

7.8 

0  11  25.9 

6.74 

0.7169096 

0.7748155 

0.7733804 

31 

107  55    3.2 

4  57.09 

+    8.1 

+  0  11  52.9 

+    6.73 

0.7170327 

0.7718926 

0.7703525 

Sept.  4 

108  14  53.6 

4  57.59 

8.4 

0  12  20.0 

6.79 

0.7171557 

0.7687607 

0.7671 175 

8 

108  34  43.4 

4  57.35 

8.7 

0  12  46.6 

6.71 

0.7172786 

0.7654237 

0.7636800 

12 

108  54  32.4 

4  57.  [9 

9.0 

0  13  13.4 

6.70 

0.7174014 

0.7618873 

0.7600462 

16 

109  14  20.8 

4  57.09 

9.3 

0  13  4QJ2 

6.69 

0.7175240 

0.7581574 

0.7562215 

20 

109  34    8.6 

4  56.85 

+    9.6 

+  0  14    6.9 

+    6.68 

0.7176465 

0.7542388 

0.7522103 

24 

109  53  55.6 

4  56.68 

9.9 

0  14  33.6 

6.67 

0.7177688 

0.7501363 

0.7480179 

28 

110  13  42.0 

4  56.51 

10.2 

0  15    0.2 

6.66 

0.7178909 

0.7458560 

0.7436519 

Oct.    2 

1 10  33  27.7 

4  56.34 

10.4 

0  15  26.8 

6.64 

0.7180129 

0.7414067 

0.7391220 

6 

110  53  12.7 

4  56.17 

10.7 

0  15  53.3 

6.63 

0.7181347 

0.7367990 

0.7344396 

10 

111  12  57.1 

4  56.00 

+  11.0 

+  0  16  19.8 

+    6.69 

0.7182563 

0.7320452 

0.7296176 

14 

111  32  40.8 

4  55.84 

11.3 

0  16  46.3 

6.61 

0.7183778 

0.7271586 

0.7246700 

18 

111  52  23.8 

4  55.68 

11.6 

0  17  12.7 

6.60 

0.7184992 

0.7221530 

0.7196097 

22 

112  12    6.3 

4  55.SQ 

11.9 

0  17  39.0 

6.58 

0.718()204 

0.7170414 

0.7144506 

26 

112  31  48.1 

4  55.35 

12.2 

0  18    5.3 

6.57 

0.7187414 

0.7118395 

0.7092109 

30 

112  51  29.2 

4  55.19 

+  12.5 

+  0  18  31.6 

4-    6.56 

0.7188623 

0.7065673 

0.7039118 

Nov.   3 

113  11    9.6 

4  56.03 

12.7 

0  18  57.8 

6.55 

0.7189830 

0.7012473 

0.6985771 

7 

113  30  49.4 

4  54.87 

13.0 

0  19  23.9 

6.54 

0.7191036 

0.6959044 

0.6932325 

11 

113  50  28.6 

4  54.71 

13.3 

0  19  50.0 

6.59 

0.7192240 

0.6905645 

0.G879041 

15 

114  10    7.1 

4  54.54 

13.6 

0  20  16.1 

6.51 

0.7193443 

0.6852542 

0.6826188 

19 

114  29  45.0 

4  54.38 

+  13.8 

+  0  20  42.1 

+    6.49 

0.7194645 

0.6800009 

0.6774050 

23 

114  49  22.2 

4  54.91 

14.1 

0  21    8.0 

6.48 

0.7195844 

0.6748347 

0.G722946 

27 

115    8  58.7 

4  54.05 

14.4 

0  21  33.9 

6.47 

0.7197042 

0.6697893 

0.6673233 

Deo.    1 

1 15  28  34.6 

4  53.89 

14.7 

0  21  59.7 

6.45 

0.7198238 

0.6649016 

0.6625288 

5 

115  48  10.0 

4  53.73 

14.9 

0  22  25.5 

6.44 

0.7199433 

0.6602094 

0.6579479 

9 

116    7  44.5 

4  53.56 

+  15.2 

+  0  22  51.2 

+    6.49 

0.7200626 

0.6557497 

0.6536190 

13 

116  27  18.4 

4  53.40 

15.5 

0  23  16.9 

6.41 

0.7201817 

0.6515598 

0.6495765 

17 

116  46  51.7 

4  53.94 

15.7 

0  23  42.4 

6.39 

0.7203006 

0.6476735 

0.6458552 

21 

117    6  24.3 

4  53.06 

15.9 

0  24    8.0 

6.37 

0.7204194 

0.6441264 

0.6424913 

25 

117  25  56.3 

4  58.99 

16.2 

0  24  33.4 

6.36 

0.7205379 

0.6409545 

0.6395201 

29 

117  45  27.7 

4  Sfi.76 

+  16.4 

+  0  24  58.8 

+    6.35 

0.7206563 

0.6381919 

0.6369739 

33 

118    4  58.4 

4  59.60 

+  16.6 

+  0  25  24.2 

+    6.33 

0.7207744 

0.6358700 
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SATURN 

• 

GREENWICH  MEAN  NOON 

B 

Bate. 

Heliocentrio 

Longitude, 

Meau  Equinox 

of  Date. 

Daily 
Matiou. 

Reduction 

to 

Orbit. 

Heliocentrio 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Diatance  from 
Earth— 

At  Date. 

At  lotenne- 
diatoDate. 

O         /         // 

1     II 

/     // 

0 

/     // 

// 

Jan.    3 

54  29  32.1 

8  11.91 

-  1  27.2 

-2 

6  57.9 

+    3.01 

0.9603038 

0.9296872 

0.9310629 

7 

54  38  19.9 

8  11.93 

1  27.4 

2 

6  45.8 

3.03 

0.9602679 

0.9324697 

0.9339051 

11 

54  47    7.6 

3  11.95 

1  27.6 

2 

6  33.6 

3.04 

0.9602.326 

0.9353666 

0.9368518 

15 

54  55  55.4 

9  11.96 

1  27.8 

2 

6  21 .5 

3.05 

0.9601974 

0.9383583 

0.9398838 

19 

55    4  43.3 

9  11.96 

1  28.0 

2 

6    9.3 

3.06 

0.9601623 

0.9414258 

0.9429822 

23 

55  13  31.4 

3  13.01 

-  1  28.2 

-2 

5  56.9 

+    3.06 

0.9601273 

0.9445509 

0.9461297 

27 

55  22  19.5 

3  13.03 

1  28.4 

2 

5  44.5 

3.09 

0.9600924 

0.9477 1(« 

0.1M93101 

31 

55  31     7.6 

3  13.04 

1  28.6 

2 

5  32.1 

3.10 

0.9600575 

0.9509077 

0.9525074 

Feb.    4 

55  39  55.8 

3  13.06 

1  28.8 

2 

5  19.7 

3.11 

0.9600228 

0.9541073 

0.9557057  1 

8 

55  48  44.1 

8  13.06 

1  29.0 

2 

5    7.3 

3.13 

0.9599881 

0.9573002 

0.9588888 

12 

55  57  32.6 

3  13.11 

-129.2 

-2 

4  54.6 

+    3.13 

0.9599535 

0.9604699 

0.9620415 

16 

56    6  21.0 

3  13.13 

1  29.4 

2 

4  41.9 

3.15 

0.9599191 

0.9636021 

0.9651497  ' 

20 

56  15    9.6 

3  13.15 

1  29.6 

2 

4  29.3 

3.16 

0.9598849 

0.96668:)2 

0.1»682010 

24 

56  23  58.2 

3  13.17 

1  29.8 

2 

4  16.6 

3.17 

0.9598506 

0.9697018 

0.9711844 

28 

56  32  46.9 

3  13.19 

1  30.1 

2 

4    4.0 

3.19 

0.9598164 

0.9726474 

0.9740897  j 

Mar.   4 

56  41  35.8 

3  13.33 

-  1  30.3 

-2 

3  51.1 

+    3.30 

0.9597824 

0.9755098 

0.9769063 

8 

56  50  24.6 

3  13.34 

1  30.5 

2 

3  38.1 

3.31 

0.9597485 

0.9782783 

0.9796242 

12 

56  59  13.6 

3  13.25 

1  .30.6 

2 

3  25.2 

3.33 

0.9597147 

0.9809431 

0.9822337 

16 

57    8    2.6 

3  13.37 

1  30.8 

2 

3  12.3 

3.34 

0.9596810 

0.9834953 

0.9847260 

20 

57  16  51.7 

3  13.39 

1  31.0 

2 

2  59.4 

3.35 

0.9596474 

0.9859278 

0.9870972  ' 

24 

57  25  40.9 

3  13.31 

-1  31.1 

-2 

2  46.2 

+    3.37 

0.9596139 

0.9882,343 

0.9893387  | 

28 

57  34  30.1 

3  13.33 

1  31.3 

2 

2  33.1 

3.38 

0.9595805 

0.9W4095 

0.9914462  1 

Apr.    1 

57  43  19.4 

3  13.35 

1  31.5 

2 

2  19.9 

3.39 

0.9595473 

0.9924482 

0.9934149 

5 

57  52    8.8 

3  13.37 

1  31.7 

2 

2    6.7 

3.30 

0.9595140 

0.9943454 

0.9952389 

9 

58    0  58.3 

3  13.39 

1  31.9 

2 

1  53.5 

3.33 

0.9594809 

0.9960950 

0.9969134 

13 

58    9  47.9 

3  13.40 

-  1  32.1 

-2 

1  40.1 

+    3.33 

0.9594481 

0.9976936 

0.9984350 

17 

58  18  37.5 

3  18.43 

1  32.2 

2 

1  26.7 

3.34 

0.9594152 

0.9991374 

0.9998008 

21 

58  27  27.2 

3  13.44 

1  32.4 

2 

1  13.3 

3.35 

0.9593824 

1 .0004247 

1.0010092 

25 

58  36  17.0 

3  13.46 

1  32.5 

2 

0  59.9 

3.36 

0.9593497 

1.0015542 

1.0020591 

29 

58  45    6.8 

3  13.48 

1  32.7 

2 

0  46.4 

3.37 

0.9593170 

1 .0025237 

1.0029478 

May    3 

58  53  56.7 

3  13.50 

-  1  32.8 

-2 

0  32.7 

+    3.39 

0.9592845 

1.0033311 

1.0036732 

7 

59    2  46.7 

3  13.53 

1  33.0 

2 

0  19.1 

3.41 

0.9.592522 

1.00.39741 

1.0042336  1 

11 

59  1 1  36.8 

3  13.54 

1  33.1 

2 

0    5.4 

3.43 

0.5992199 

1.0044516 

1 .0046280 

15 

59  20  27.0 

3  13.56 

1  33.3 

1 

59  51 .8 

3.43 

0.9591878 

1.0047631 

1.0048570 

19 

59  29  17.2 

3  13.58 

1  33.4 

1  59  38.0 

3.44 

0.9591557 

1.0049096 

1.0049210 

23 

59  38    7.5 

3  13.60 

-  1  33.6 

-  1  59  24.1 

+    3.46 

0.9591238 

1.0048914 

1 .0048208 

27 

59  46  57.9 

3  13.63 

1  33.7 

1 

59  10.2 

3.47 

0.9590921 

1.0047092 

1.0045567 

-       31 

59  55  48.4 

3  13.63 

1  33.8 

1  58  56.3 

3.48 

0.9590604 

1.0043631 

1.004128:1 

June  4 

60    4  38.9 

3  13.64 

1  33.9 

1  58  42.3 

3.49 

0.9590288 

1 .0038527 

1.0035361 

8 

60  13  29.4 

3  13.65 

1  34.0 

I  58  28.4 

3.50 

0.9589974 

1.0031788 

1.0027813 

12 

60  22  20.1 

3  13.67 

-  1  34.2 

-1 

58  14.3 

+    3.53 

0.9589660 

1.0023437 

1.0018664 

16 

60  31  10.8 

3  13.70 

1  34.3 

1  58    0.1 

3  53 

0.9589349 

1.001.3497 

1 .0007940 

20 

(iO  40     1 .7 

3  13.73 

1  34.5 

1 

57  46.0 

3.54 

0.9589038 

1.00019<17 

0.9995609 

24 

60  48  .52.0 

3  13.73 

1  34.6 

1 

57  31.8 

3.55 

0.9588729 

0.9988959 

0.9981869 

28 

60  57  43.5 

3  13.73 

1  34.7 

1  57  17.6 

3.56 

0.9588421 

0.9974407 

0.9966569 

July   2 

61     6  34.5 

3  13.76 

-  1  34.8 

-1 

57    3.2 

+    3.57 

0.9.588115 

0.9958360 

0.9949784 

6 

61  15  25.7 

3  13.79 

-  1  34.9 

-1 

56  48.7 

+    3.58 

0.9587810 

0.9940848 
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SATURN 

• 

GREENWICH  MEAN  NOON. 

Date. 

Heliooentrio 

Lonp:itnde, 

Mean  Equinox 

of  Date. 

Dully 
Motion. 

Hedootion 

to 

Orbit. 

Heliocentric 
Latitade. 

Daily 
Motion. 

Logarithm 

of 

Radina 

Vector. 

Logarithm  of  Diatanoe  Arom 
Earths 

At  Date. 

At  Interme- 
diate Date. 

July  8 

O         /          •/ 

61    6  34.5 

/       u 

S  1S.78 

1     II 
-  1  34.8 

O         /         // 

-  1  57    3.2 

II 
+    8.57 

0.9588115 

0.9958360 

0.9949764 

6 

61  15  25.7 

S  13.79 

I  34.9 

1  56  48.7 

3.58 

0  9587810 

0.9940848 

0.9931557 

10 

61  24  16.9 

9  19.80 

I  35.0 

1  56  34.4 

3.60 

0.9587506 

0.9921918 

0.9911935 

14 

61  33    8.1 

9  19.81 

1  35.1 

1  56  20.0 

3.61 

0.9587203 

0.9901617 

0.9890970 

18 

61  41  59.4 

9  19.63 

1  35.2 

1  56    5.6 

3.69 

0.9586901 

0.9880003 

0.9868719 

32 

61  50  50.8 

9  19.84 

-  I  35.3 

-  I  55  50.9 

+    3.63 

0.9586601 

0.9857125 

0.9845225 

26 

61  59  42.2 

9  19.86 

1  35.4 

1  55  36.3 

3.65 

0.9586303 

0.9633028 

0.9820540 

30 

62    8  33.8 

9  19.88 

1  35.5 

1  55  21.6 

3.66 

0.9586005 

0.9807770 

0.9794725 

Aug.  3 

62  17  25.3 

9  19.90 

1  35.6 

1  55    6.9 

3.67 

0.9585708 

0.9781416 

0.9767850 

7 

62  26  17.0 

9  19.99 

1  35.7 

1  54  52.3 

3.68 

0.9585413 

0.9754041 

0.9739999 

11 

62  35    8.8 

9  19.94 

-  1  35.8 

- 1  54  37.4 

+    3.69 

0.9585120 

0.9725737 

0.9711266 

15 

62  44    0.5 

9  19.95 

1  35.9 

1  54  22.5 

3.70 

0.9584827 

0.9696598 

0.{)681743 

19 

62  52  52.4 

9  19.97 

1  36.0 

1  54    7.6 

3.79 

0.9584536 

0.9666714 

0.9651522 

23 

63    1  44.3 

9  19.98 

1  36.0 

1  53  52.8 

3.73 

0.9584246 

0.9636179 

0.9620697 

27 

63  10  36.3 

9  13.00 

1  36.1 

1  53  37.9 

3.73 

0.9583957 

0.9605091 

0.9589376 

31 

63  19  28.4 

9  13.09 

-I  36.2 

-  1  53  22.7 

+    3.74 

0.9583670 

0.9573568 

0.9557682 

Sept.  4 

63  28  20.5 

9  13.03 

1  36.2 

1  53    7.6 

• 

3.76 

0.9583383 

0.9541739 

0.9525753 

8 

63  37  12.7 

9  13.05 

1  36.3 

1  52  52.6 

3.77 

0.9583098 

0.9509744 

0.9493730 

12 

63  46    4.9 

9  13.07 

1  36.4 

1  52  37.4 

3.77 

0.9582815 

0.9477730 

0.9461760 

16 

63  54  57.2 

9  13.06 

1  36.5 

1  52  22.3 

3.79 

0.9582533 

0.9445840 

0.9429985 

20 

64    3  49.6 

9  13.10 

- 1  36.5 

-  1  52    7.0 

+    3.80 

0.9582252 

0.9414213 

0.9398546 

24 

64  12  42.0 

9  13.11 

1  36.6 

1  51  51.6 

3.81 

0.9581972 

0.9383005 

0.9367608 

28 

64  21  34.5 

9  13.13 

1  36.7 

1  51  36  2 

3.83 

0.9581693 

0.9352381 

0.9337342 

Oct.    2 

64  30  27.1 

9  13.15 

1  36.7 

1  51  20.9 

3.84 

0.9581416 

0.9322516 

0.9307929 

6 

64  39  19.7 

9  13.17 

1  36.8 

1  51    5.5 

3.85 

0.9581141 

0.9293601 

0.9279555 

10 

64  48  12.5 

9  13.18 

-  1  36.8 

-  1  50  49.9 

+    3.87 

0.9580867 

0.9265812 

0.9252394 

14 

64  57    5.2 

9  13.90 

1  36.9 

1  50  34.4 

3.88 

0.9580594 

0.9239322 

0.9226617 

18 

65    5  58.1 

9  13.99 

1  36.9 

1  50  18.8 

3.88 

0.9580322 

0.9214299 

0.9202389 

22 

65  14  51.0 

9  13.99 

I  37.0 

1  50    3.2 

3.89 

0.9580051 

0.9190907 

0.9179874 

26 

65  23  43.9 

9  13.94 

1  37.0 

1  49  47.6 

3.91 

0.9579781 

0.9 I 693 12 

0.9159244 

30 

65  32  37.0 

9  13.95 

- 1  37.0 

-1  49  31.8 

+    3.99 

0.9579514 

0.9149688 

0.9140665 

Nov.   3 

65  41  30.0 

9  13.97 

1  37.1 

1  49  15.9 

3.93 

0.9579248 

0.9132192 

0.9124288 

7 

65  50  23.1 

9  13.99 

1  37.1 

1  49    0.1 

3.95 

0.9578983 

0.9  M  6967 

0.9110244 

11 

65  59  16.4 

9  13.30 

1  37.1 

1  48  44.3 

3.96 

0.9.578719 

0.9104129 

0.9098636 

15 

66    8    9.6 

9  13.31 

1  37.2 

I  48  28.5 

3.97 

0.9578456 

0.9093775 

0.9089557 

19 

66  17    2.9 

9  13.33 

-  1  37.2 

-  1  48  12.5 

+    3.99 

0.9578195 

0.9085990 

0.9083083 

23 

66  25  56.3 

9  13.35 

1  37.2 

1  47  56.5 

4.00 

0.9577936 

0.9080842 

0.9079276 

27 

66  34  49.8 

9  13.36 

1  37.3 

1  47  40.4 

4.00 

0.9577677 

0.9078389 

0.9078188 

Dec.    I 

66  43  43.3 

9  13.38 

1  37.3 

1  47  24.3 

4.01 

0.5577421 

0.9078670 

0.9079834 

5 

66  52  36.8 

9  13.39 

1  37.3 

1  47    8.3 

4.03 

0.9577165 

0.9081681 

0.9084204 

9 

67    1  30.4 

9  13.41 

- 1  37.3 

-  1  46  52.1 

+    4.04 

0.9576912 

0.9087395 

0.9091248 

13 

67  10  24.1 

9  13.43 

1  37.3 

1  46  35.8 

4.04 

0.9576658 

0.f)095754 

0.9100902 

17 

67  19  17.9 

9  13.44 

I  37.3 

1  46  19.5 

4.05 

0.9576407 

0.9106685 

0.9113092 

21 

67  28  11.7 

9  13.45 

1  37.3 

1  46    3.2 

4.07 

0.9576157 

0.9120110 

0.9127729 

25 

67  37    5.5 

9  13.47 

1  37.3 

1  45  47.0 

4.07 

0.9575907 

0.9135932 

0.9144705 

29 

67  45  59.4 

9  13.48 

-  1  37.3 

-  1  45  .30.5 

+    4.08 

0.9575600 

0.9154030 

0.9163S89 

33 

67  54  53.3 

9  13.49 

-  1  37.3 

-  1  45  14.0 

+    4.10 

0.9575413 

0.9174263 

262 


HELIOCENTRIC  CO-ORDINATES,  1883. 


URANUfi 

'• 

GREENWICH  MEAN  NOON 

* 

Date. 

Heliocentric 

Longitude, 

Mean  Eqainox 

of  Date. 

Daily 
Motion. 

BednotioB 

to 

Orbit. 

Heliocentrio 
LaUtade. 

Daily 
Motion. 

Logarithm 

of 

Radins 

Vector. 

Logarithm  of  Diatanoe  ttcm 
Eartbo 

At  Date. 

At  Interme- 
diate Date. 

O         1         // 

// 

// 

O         /          /I 

II 

Jan.    3 

170  25  59.4 

46.03 

-2.3 

+  0  46    0.5 

-0.08 

1.26203.31 

1.2536009 

1.2520420 

11 

170  32  12.3 

46.63 

2.3 

0  45  59.9 

0.06 

1.2620355 

1.2505258 

1.2490599 

19 

170  38  25.3 

46.63 

2.4 

0  45  59.3 

0.06 

1.2620379 

1.2476531 

1.2463135 

27 

170  44  38.4 

46.63 

2.4 

0  45  58.7 

0.06 

1.2620403 

1.2450478 

1.2438630 

Feb.    4 

170  50  51.4 

46.63 

2.4 

0  45  58.0 

0.06 

1.2620428 

1.2427668 

1.2417661 

12 

170  57    4.4 

46.63 

-2.4 

+  0  45  57.4 

-0.06 

1.2620454 

1.2408676 

1.2400760 

20 

171    3  17.4 

46.63 

0 

2.5 

0  45  56.8 

0.06 

1.2620480 

1.2393956 

1.2388301 

28 

171    9  30.4 

46.63 

2.5 

0  45  56.1 

0.08 

1.2620507 

1.2383829 

1.2380567 

Mar.   8 

171  15  43.5 

46.63 

2.6 

0  45  55.4 

0.06 

1.2620535 

1.23785:56 

1.2377747 

16 

171  21  56.5 

'46.63 

2.6 

0  45  54.7 

0.09 

1.2620563 

1.2378203 

1.2379891 

24 

171  28    9.6 

46.63 

-2.6 

+  0  45  54.0 

-0.09 

1.2620592 

1.2382793 

1.2386885 

Apr.    1 

171  34  22.6 

46.63 

2.6 

0  45  53.3 

0.09 

1 .2620621 

1.2392137 

1.23985^0 

9 

171  40  35.6 

46.63 

2.7 

0  45  52.6 

0.09 

1.2620651 

1 .2405997 

1.2414514 

17 

171  46  48.7 

46.63 

2.7 

0  45  51.8 

0.09 

1.2620682 

1.2424012 

1.2434431 

25 

171  53    1.8 

46.63 

2.8 

0  45  51.1 

0.09 

1.2620713 

1.2445702 

1.2457761 

May   3 

171  59  19.8 

46.63 

-2.8 

+  0  45  50.4 

-0.09 

1.2620745 

1.2470550 

1.2483996 

11 

172    5  27.9 

46.63 

2.8 

0  45  49.7 

0.09 

1 .2620777 

1.2498020 

1.2512542 

19 

172  11  40.9 

46.63 

2.8 

0  45  48.9 

0.09 

1.2620810 

1.2527483 

1 .2542769 

27 

172  17  54.0 

46.63 

2.9 

0  45  48.1 

0.09 

1.2620844 

1.2558328 

1 .2574089 

June  4 

172  24    7.0 

46.63 

2.9 

0  45  47.3 

0.10 

1.2620878 

1.2589980 

1.2605922 

12 

172  30  20.1 

46.63 

-2.9 

4-  0  45  46.6 

-0.10 

1.2620913 

1.2621837 

1.2637655 

20 

172  36  33.2 

46.63 

3.0 

0  45  45.8 

0.10 

1.2620948 

1.2653310 

1.2668743 

28 

172  42  46.2 

46.63 

3.0 

0  45  45.0 

0.10 

1.2620984 

1.2683896 

1.2698706 

July   6 

172  48  59.3 

46.63 

3.0 

0  45  44.3 

0.10 

1.2621021 

1.2713109 

1.2727050 

14 

172  55  12.4 

46.63 

3.1 

0  45  43.5 

0.10 

1.2621058 

1.2740475 

1.2753335 

22 

173    1  25.4 

46.63 

-3.1 

+  0  45  42.7 

-0.10 

1.2621096 

1.2765584 

1.2777186 

30 

173    7  38.5 

46.63 

3.1 

0  45  41.8 

0.10 

1.2621134 

1.2788099 

1.2798279 

Aug.  7 

173  13  51.6 

46.63 

3.2 

0  45  41.0 

0.10 

1.2621173 

1 .2807688 

1.2816290 

15 

173  20    4.6 

46  63 

3.2 

0  45  40.2 

O.il 

1.2621213 

1 .2824058 

1.2830972 

23 

173  26  17.7 

46.63 

3.2 

0  45  39.3 

0.11 

1.2621253 

1.2837009 

1.2842144 

31 

173  32  30.7 

46.63 

-3.3 

+  0  45  38.4 

-0.11 

1.2621294 

1.2846356 

1.2849624 

Sept.  8 

173  38  43.8 

46.63 

3.3 

0  45  37.6 

0.11 

1.2621335 

1.2851935 

1.2853284 

16 

173  44  56.9 

46.63 

3.3 

0  45  36.7 

0.11 

1.2621377 

1.2853660 

1.2853069 

24 

173  51    9.9 

46.63 

3.4 

0  45  35.8 

O.li 

1.2621419 

1.2651509 

1.2848974 

Oct.    2 

173  57  23.0 

46.63 

3.4 

0  45  34.9 

0.11 

1.2621462 

1.2845466 

1.2840992 

10 

174    3  36.1 

46.63 

-3.4 

+  0  45  34.0 

-0.11 

1.2621506 

1.2835567 

1.2829213 

18 

174    9  49.1 

46.63 

3.4 

0  45  33.0 

0.19 

1.2621550 

1.2821946 

1.2813789 

26 

174  16    2.2 

46.63 

3.5 

0  45  32.1 

0.19 

1.2621595 

1.2804761 

1.2794891 

Nov.   3 

174  22  15.2 

46.63 

3.5 

0  45  31.1 

0.19 

1.2621641 

1.2784211 

1.2772760 

n 

174  28  28.3 

46.63 

3.6 

0  45  30.2 

0.19 

1.2621687 

1.2760585 

1.2747733 

19 

174  34  41.4 

46.63 

-3.6 

+  0  45  29.2 

-0.19 

1.2621734 

1.2734248 

1.2720178 

27 

174  40  54.4 

46.63 

3.6 

0  45  28.3 

0.19 

1.2621781 

1.2705575 

1.2690500 

Deo.   5 

174  47    7.5 

46.63 

3.6 

0  45  27.3 

0.19 

1.2621829 

1.2675023 

1.2659215 

13 

174  53  20.5 

46.63 

3.7 

0  45  26.3 

0.19 

1.2621877 

1.2643149 

1.2626890 

21 

174  59  33.6 

46.63 

3.7 

0  45  25.3 

0.19 

1.2621926 

1.2610512 

1.2594096 

29 

175    5  46.6 

46.63 

-3.7 

+  0  45  24.3 

-0.19 

1.2621975 

1.2577719 

1.2561468 

37 

175  11  59.7 

46.63 

-3.8 

+  0  45  23.3 

-0.13 

1 .2622025 

1.2545431 

J 
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, 

NEPTUNE. 

• 

gi:eenwich  mean  noon. 

Date. 

Heliocentrio 

Locgitade, 

Mean  Equinox 

of  Date. 

Dafly 
Motion. 

Itedaciion 

to 

Orbit. 

Helioceotric 
Latitude. 

'  Dufly 
MoUon. 

Logarithm 

of 

Badios 

Vector. 

Logaritbm  of  Distaoee  from 
Earth— 

At  Date. 

Atlntenne- 
dlare  Date. 

Jan.    3 

o        /         // 

47  44  55.1 

SS.10 

// 
-  12.5 

O        1         If 

-  1  45  59.3 

+    0.09 

1.4745244 

1.4664180 

1.4672978 

]] 

47  47  51.8 

23.10 

12.6 

1  45  58.6 

0.09 

1.4745242 

1.4682111 

1.4691530 

19 

47  50  48.6 

S9.10 

12.7 

1  45  57.9 

0.00 

1.4745240 

1.4701184 

1.4711024 

87 

47  53  45.4 

S9.10 

12.7 

1  45  57.2 

0.00 

1.4745237 

1.4721003 

1.4731073 

Feb.  4 

47  56  42.2 

89.10 

•12.8 

1  45  56.5 

0.09 

1.4745234 

1.4741181 

1.4751275 

n 

47  59  38.9 

S9.10 

-  12.9 

-  1  45  55.7 

+    0.09 

1.4745231 

1.4761300 

1.4771207 

20 

48    2  35.7 

99.10 

13.0 

1  45  55.0 

0.09 

1.4745229 

1.4780954 

1,4790501 

28 

48    5  32.5 

29.10 

13.1 

1  45  54.3 

0.09 

1.4745227 

1 .4799805 

1.4808825 

Mar.   8 

48    8  29.2 

99.00 

13.1 

1  45  53.5 

0.00 

1.4745225 

1.4817520 

1.4825849 

16 

48  11  26.0 

22.00 

13.2 

1  45  52.8 

0.00 

1 .4745222 

1.4833781 

1.4841286 

24 

48  14  22.7 

99.00 

-  13.3 

-  1  45  52.1 

+    0.00 

1.4745219 

1.4848337 

1 .4854908 

Apr.    1 

48  17  19.5 

99.00 

13.4 

1  45  51.3 

0.00 

1.4745216 

1.4860970 

1.4866492 

9 

48  20  16.2 

99.00 

13.5 

1  45  60.6 

0.09 

1.4745213 

1.4871455 

1.4875850 

17 

48  23  12.9 

99.00 

13.6 

1  45  49.8 

0.00 

1.4745210 

1.4879666 

1,4882891 

25 

48  26    9.7 

99.00 

13.6 

1  45  49.1 

0.10 

1.4745207 

1.4885511 

1.4887515 

May   3 

48  29    6.4 

99.00 

-  13.7 

- 1  45  48.3 

•1-    0.10 

1.4745204 

1.4888894 

1.4889647 

11 

48  32    3.2 

99.00 

13.8 

1  45  47.5 

0.10 

1.4745201 

1.4889779 

1.4889287 

19 

48  34  59.9 

99.09 

13.9 

1  45  46.7 

0.10 

1.4745198 

1.4888177 

1.4886454 

27 

48  37  56.6 

1K.09 

13.9 

1  45  4G.0 

0.10 

1.4745195 

1.4884124 

1.4881195 

Jiuae  4 

48  40  53.3 

99.00 

14.0 

1  45  45.2 

0.10 

1.4745192 

1.4877679 

1.4873591 

12 

48  43  50.0 

99.00 

-  14.1 

-  1  45  44.4 

•1-    0.10 

1.4745189 

1.48(i8950 

1.4863774 

20 

48  46  46.8 

.»      99.00 

14.2 

1  45  43.6 

0.10 

1.4745186 

1.4858081 

1.4851891 

28 

48  49  43.5 

29.09 

14.3 

1  45  42.8 

0.10 

1.4745182 

1.4845228 

1.4838115 

July  6 

48  52  40.2 

29.09 

14.4 

1  45  42.0 

0.10 

1. 4745 179 

1.4830580 

1.4822658 

14 

48  55  36.9 

29.00 

14.5 

1  45  41.2 

0.10 

1.4745176 

1.4814382 

1 .4805784 

22 

48  56  33.6 

98.00 

-14.5 

-  1  45  40.4 

+    0.10 

1.4745173 

1.4796895 

1,4787747 

30 

49    1  30.3 

99.00 

14.6 

1  45  39.6 

0.10 

1.4745169 

1.4778377 

1.4708828 

Aug.  7 

49    4  26.9 

99.00 

14.7 

1  45  38.8 

0.10 

1.4745165 

1.4759145 

1.4749371 

15 

49    7  23.6 

99.08 

14.8 

1  45  37.9 

0.10 

1.4745162 

1 .4739549 

1.4729719 

23 

49  10  20.3 

99.08 

14.9 

1  45  37.1 

0.10 

1.4745159 

1.4719922 

1.4710202 

31 

49  13  17.0 

99.06 

-14.9 

-  1  45  36,3 

+    0.10 

1.4745156 

1 .4700607 

1.4691188 

Sept.  8 

49  16  13.6 

99.06 

15.0 

1  45  35.4 

0.10 

1.4745152 

1.4681995 

1 .4673074 

16 

49  19  10.3 

99.06 

15.1 

1  45  34.6 

0.11 

1.4745148 

1.4664466 

1.4656210 

24 

49  22    7.0 

39.08 

15.2 

1  45  33.8 

0.11 

1.4745145 

1 .4648352 

1 .4640939 

OcL    2 

49  25    3.6 

99.08 

15.3 

1  45  32.9 

0.11 

1.4745141 

1.4634012 

1.4627612 

10 

49  28    0.3 

92.06 

-  15.3 

-  1  45  32.0 

+    0.11 

1.4745137 

1.4621773 

1.4616530 

18 

49  30  56.9 

99.06 

15.4 

1  45  31.2 

0.11 

1.4745133 

1.4611911 

1 .4607942 

26 

49  33  53.6 

99.08 

15,5 

1  45  30.3 

O.ll 

1.4745129 

1.4604G48 

1.4602058 

Nov.   3 

49  36  50.2 

99.06 

15.6 

1  45  29.5 

0.11 

1.4745126 

1.4600187 

1.4599052 

11 

49  39  46.9 

99.06 

15.7 

1  45  28.6 

0.11 

1.4745123 

1.4598652 

1.4598990 

19 

49  42  43.5 

99.06 

-  15.8 

-  1  45  27.7 

+    0.11 

1.4745119 

1 .4600072 

1.4601897 

27 

49  45  40.2 

29.06 

15.8 

1  45  26.8 

0.11 

1.4745115 

1.4604455 

1 .4607729 

Dec.    5 

49  48  36.8 

99.08 

15.9 

1  4&25.9 

0.11 

1.4745111 

1.4611700 

1.4616348 

13 

49  51  33.4 

99.06 

16.0 

1  45  25.0 

O.li 

1.4745108 

1.4621647 

1.4627567 

21 

49  54  30.0 

99.06 

16.1 

1  45  24.2 

0.11 

1.4745104 

1.4634073 

1.4641128 

29 

49  57  26.6 

99.06 

-16.1 

- 1  45  23.3 

+    0.11 

1.4745100 

1.4648697 

1.4656739 

37 

50    0  23.2 

99.08 

-  16.1 

-  1  45  22.4 

+  o.ll 

1.4745096 

1.4665211 
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FOR  GREEISWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Eqainox. 

to 

Mean 

Eq'x  of 

Jan.  (). 

Y 

True  Equinox. 

It^dac. 

to 

Uean 

Eq'x  of 

Jan.  0. 

1 

z 

Troe  Equinox. 

Rcdar. 

to 

Mean 

Eq'x  of 

Jan.  0. ' 

Koon. 

MidnigH. 

Noon. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight 

Noon. 

Jan.    1 

+0.1841347' +0.1927200 

-  639 

-0.8860735 

-0.8845390 

+     14 

-0.3844045   -0.3837381 

-337 

2 

0.20129081    0.2098466 

645 

0.8829:556 

0.8812632 

+       1 

O.:58:50424      0.3823165 

341 

3 

0.218:^865;    0.2269096 

650 

0.8795220 

0.8777121 

-     11 

0.3815608!    O.:580775:5 

340 

4 

0.2354151      0.2439025 

655 

0.8758337 

0.87:58868 

24 

0.3799601       0.3791 152 

350 

5 

0.2523713 

0.2608207 

660 

0.8718715 

0.8697880 

37 

0.3782406!    0.3773:564 

354 

6 

+0.2692501  ;  +0.2776586 

-  664 

-0.8676365 

-0.8654172 

-    51 

-0.3764027    -0..3754395 

-  25^ 

7 

0.2860454  '    0.2944098 

668 

0.8631302 

0.8607756 

64 

0.3744470      0.37-3425:5 

3(>-2 

8 

0.3027513      0.3110691 

671 

0.8583538 

0  85.58648 

78 

0.:5723744 

0.3712944 

360 

9 

0.319-3625      0.3276309 

674 

0.8533089 

0.850(5862 

92 

0.3701855      0.3690477 

370 

10 

0.3358736      0.3440899 

677 

0.8479970 

0.8452415 

106 

0.3678811      0.3666857 

374 

11 

+0.3522793    +0.3604410 

-  680 

-0.8424200 

-0.8395329 

-  120 

-0.3654617-0.3642092 

-376 

12 

0.3685742      0.3766783 

68:) 

0.8365801 

0.8335622 

135 

0.3629283 

0.3616191 

:581 

13 

0.3847528 

0.3927970 

685 

0.8304794 

0.8273319 

150 

0.3602817 

0.:5589163 

385 

14 

0.4008103 

0.4087919 

686 

0.8241201 

0.8208442 

165 

0.3575231 

0.:5561022 

15 

0.4167414 

0.4246580 

687 

0.8175045 

0.8141014 

180 

0.3546536 

0.3531776 

29i 

16 

+0.4325412   +0.4403906 

-  688 

-0.8106352 

-0.8071062 

-  195 

-0.3516744 

-0.3501439 

-395. 

17 

0.4482054      0.4559851 

688 

0.8035148 

0.7998613 

210 

0^:5485863 

0.3470017 

399' 

18 

0.4637292 

0.4714:371 

688 

0.7961460 

0.7923691 

226 

0.:5453903 

0.3437521 

402 

19 

0.4791082 

0.4867419 

688 

0.7885310 

0.7846319 

241 

0.3420873 

0.3403!)61 

406 

20 

0.4943376 

0.5018949 

687 

0.7806723 

0.7766526 

257 

0.3386786      0.3369350 

409 

21 

+0.5094132   +0.5168919 

-  686 

-0.7725731 

-0.7684339 

-  273 

-0.33ol654    -0.3333099 

-  413 

22 

0.5243:506      0.5317288 

684 

0.7642355 

0.7599781 

289 

0.3315488 

0.:52JI7020 

416 

23 

0.5390859      0.5464015 

682 

0.7556621 

0.7512878 

305 

0.3278297 

0.3259320 

419 

24 

0  5536750      0.5609058 

680 

0.7468555 

0.7423656 

321 

0.3240092 

0.3220614 

422 

25 

0.5680935 

0.5752375 

678 

0,7378184 

0.7332143 

337 

0.3200887 

0.3180911 

425 

26 

+0.5823374    +0.5893925 

-  675 

-0.7285536 

-0.7238366 

-  353 

-0.3160690    -0.3140225 

-428 

27 

0.5964024      0.60:)3665 

671 

0.71906.37 

0.7142:552 

369 

0.3119518 

0.3098568 

431 

28 

0.6102843 

0.6171552 

667 

0.709:5514 

0.7044126 

385 

0.3077377 

0.3055948 

434, 

29 

0.6239788 

0.6307546 

663 

0.6994191 

0.694:5715 

401 

0.3034282 

0.3012380 

437: 

30 

0.6374818 

0.6441599 

658 

0.6892700 

0.6841150 

417 

0.2990246      0.2967879 

440 

31 

+0.6,507885    +0.6573672 

-  653 

-0.6789067 

-0.6736458 

-  433 

-0.2945280    -0.2922453 

-443 

Feb.    1 

0.66:^8953 

0.6703723 

647 

0.6683325 

0.6629672 

450 

0.2899400      0.2876120 

446 

2 

0.6767978 

0.6831711 

641 

0.6575503 

0.6520823 

466 

0.2852617 

0.2828894 

448 

3 

0.6894918 

0.6957593 

635 

0.6465636 

0.6409946 

482 

0.2804951 

0.2780789 

450 

4 

0.7019731 

0.708  1:B27 

629 

0.6353758 

0.0297077 

498 

0.2756410 

0.2731818 

452 

5 

+0.7142375+0.7202871 

1 

-  622 

-0,6239906 

-0.6182250 

-  514 

-0.2707013 

-0.2681999 

-  454 

6 

0.7262809,    0.7322185 

614 

0.6124114 

0.60(J5500 

530 

0.2656778      0.2031350 

456 

7 

0.7380993      0.7439229 

606 

0.6006417 

0.5946869 

546 

0.2605718.    0.2579885, 

458 

8 

0.7496889      0.7553968 

598 

0.5886862 

0.5826400 

562 

0.2553855 

0.2527626 

460 

9 

0.7610461 

0.7666365 

589 

0.5765489 

0.5704132 

577 

0.2501202 

0.2474586 

462 

10 

+0.7721676  '  +0.7776388 

-  580 

-0.5642337 

-0.5580108 

-  593 

-0.2447779 

-0.2420784 

-  464 

11 

0.78:50499 

0.7884004 

571 

0.5517450 

0.5454368 

608 

0.2393604 

0.2.366240 

46() 

12 

0.7936900 

0.7989184 

561 

0.5390868 

0.5:526956 

023 

0.2:538695 

0.2310971 

468 

13 

0.8040850'    0.8091895 

551 

0.5262637 

0.5197916 

638 

0.228:5070 

0.2254996 

469 

14 

0.8142316;    0.8192109 

540 

0.5132798 

0.5067290 

653 

0.2226750'    0.2198333 

1                                           1 

470 

15 

+0.8241272    +0.8289801 

-  529 

-0.5001:597 

-0.49:55123 

-  667 

-0,2169749    -0.214 1002 

-  471 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

1 

X 

True  EqniDOx. 

Ilodao 

to 

Mean 

Eq'x  of 

Jan.  0. 

Y 

True  Equinox. 

Redao. 

to 

Mean 

Eq'x  of 

Jan.O. 

z 

Troe  Eqainox. 

Keduc 
to 

Mt'All 

:  q'x  of. 
Jan.O. 

Noon, 

MidnighL 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Feb.  15 

+0.8241272 

+0.8289801 

-  529 

-0.5001397 

-0.4935123 

-  667 

-0.2169749 

-0.2141002 

-  471 

]6 

0.8337694 

0.8384948 

518 

0.4868474 

0.4801457 

681 

0.21 12092 

0.2083022 

472 

17 

0.8431558 

0.8477522 

507 

0.4734075 

0.466G334 

695 

0.2053792 

0.202440(> 

4r3 

18 

0.8522837 

0.8567500 

495 

0.4598239 

0.4529797 

709 

0.1994807 

0.1965176 

474 

19 

0.86U510 

0.8654864 

482 

0.4461012 

0.439  J  888 

723 

0.1935336 

0.1905349 

475 

*^0 

+0.8697559 

+0.8739592 

-  469 

-0.4.322431 

-0.4252648 

-  737 

-0.1875217 

-0.1844944 

-  476 

21 

0.8780959 

0.8821659 

456 

0.4182544 

0.4112122 

751 

0.1814531 

0.1783979 

476 

2-^ 

0.8861687 

0.6901042 

443 

0.4041388 

0.3970348 

764 

0.1753291 

0.1722471 

477 

23 

0.8939724 

0.8977728 

429 

0.3899007 

0.3827369 

777 

0.1691519 

0.1660437 

477 

24 

0  9015050 

0.9051688 

415 

0.3755438 

0.3683220 

790 

0.1629229 

0.1597897 

478 

25 

+0.9087641 

+0.9122909 

"  401 

-0.3610721 

-0.3537946 

-  803 

-0.1566442 

-0.1534866 

-  478 

26 

0.9157486 

0.9191370 

387 

0  3464900 

0.3391589 

815 

0.1503173 

0.1471365 

478 

27 

0.9224559 

0.9257048 

372 

0.3318017 

0.3244189 

827 

0.1439442 

0.1407410 

478 

28 

0.9288834 

0.9319916 

357 

0.3170112 

0.3095791 

839 

0.1375270 

0.1343024 

478 

Mar.  1 

0.9350294 

0.9379962 

342 

0.3021231 

0.2946438 

851 

0.1310675 

0.1278225 

477 1 

2 

+O.94089I8 

+0.9437160 

-  326 

-0.2871418 

-0.2796177 

-  863 

-0.1245677 

-0.1213033 

-  477, 

3 

0.9464686 

0.9491494 

310 

0.2720720 

0.2645054 

874 

0.1180295 

0.1147466 

476 1 

4 

0.9517581 

0.9542947 

294 

0.2569183 

0.2493113 

885 

0.1114549 

0.1081547 

475' 

5 

0.9567590 

0.9591507 

279 

0.2416852 

0.2340405 

896 

0.1048462 

0.1015296 

474 

6 

0.9614694 

0.9637151 

262 

0.2263777 

0.2186976 

907 

0.0982054 

0.0948737 

473 

7 

+0.9658876 

+0.9679869 

-  245 

-0.2110007 

-0.2032877 

-  917 

-O.ODl  5.346 

-^.0881885 

-  472 

8 

0.9700126 

0.9719646 

228 

0.1955592 

0.1878158 

927 

0.0848356 

0.0814763 

471 

9 

0.9738428 

0.9756472 

211 

0.1800580 

0.1722807 

936 

0.0781110 

0.0747398 

469 

10 

0.9773776 

0.9790337 

194 

0.1645024 

0.1567058 

945 

0.0713630 

0.0679808 

468 

11 

0.9806156 

0.9821234 

176 

0.1488973 

0.1410777 

954 

0.0645936 

0.0612015 

466, 

12 

+0.9835569 

+0.9849159 

-  158 

-0.1332477 

-0.1254079 

-  963 

-0.0578049 

-0.0544040 

-  465 

13 

0.9862006 

0.9874108 

140 

0.1175589 

0.1097013 

971 

0.0509992 

0.0475907 

463 

14 

0.9885465 

0.9896077 

122 

0.1018356 

0.0939627 

979 

0.0441787 

0.0407636 

461 

15 

0.i)905i)43 

0.9915065 

103 

0.0860832 

0.078 1J)76 

987 

0.0373455 

0.0339247 

459 

16 

0.9923441 

0.9931072 

85 

0.0703066 

0.0624107 

995 

0.0305016 

0.0270763 

457 

17 

+0.9937960 

+0.9944105 

-  66 

-0.0545105 

-0.0466065 

-1002 

-0.0236491 

-0.0202203 

-  455 

18 

0.9949505 

0.9954161 

47 

0.0380994 

0.0307898 

1009 

0.0167901 

0.0133589 

453 

19 

0.9958074 

0.9961243 

28 

0.0228782 

-0.0149651 

1015 

0.0099267 

-0.0064939 

450 

20 

0.9963671 

0.9965358 

-   9 

-0.007051 1 

+0.0008632 

1021 

-0.0030605 

+0.0003730 

447 

21 

0.9966303 

0.9966506 

+  11 

+0.0087771 

0.0166902 

1027 

+0.0038064 

0.0072395 

444 

22 

+6.9965968 

+0.9964691 

+  30 

+0.0246020 

+0.0325118 

-1033 

+0.0106720 

+0.0141036 

-  441 

23 

0.9962674 

0.9959917 

50 

0.0404190 

0.0483233 

1038 

0.0175:^3 

0.0209637 

437 

24 

0.9956421 

0.9952187 

70 

0.0562240 

0.0641205 

1043 

0.0243915 

0.0278176 

434 

25 

0.9947215 

0.9941505 

90 

0.0720125 

0.0798992 

1048 

0.0312416 

0.0346635 

430 

26 

0.9935059 

0.9927878 

110 

0.0877801 

0.0956548 

1052 

0.0380828 

0.0414995 

426 

27 

+0.9919961 

+0.991 1309 

+  130 

+0.1035226 

+0.1113830 

-1056 

+0.0449132 

+0.0483236 

-  422 

28 

0.9901923 

0.9891804 

150 

0.1192354 

0.1270794 

1060 

0.0517305 

0.0551338 

418 

29 

0.9880952 

0  9869367 

170 

0.1349144 

0.1427398 

1063 

0.0585331 

0.0619282 

413 

30 

0.9857050 

0.9844004 

190 

0.1505548 

0.1583591 

1066 

0.0653187 

0.0687047 

409 

31 

0.9830228 

0.9815722 

211 

0.1661519 

0.1739328 

1069 

0.0720857 

0.0754616 

404 

32 

+0.9800489  !  +0.9784527 

+  231 

+0.1817013  +0.1894568 

-10721+0.0788319 

+0.0821965 

-  400 
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1 

J 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Redoo. 

to 

Mean 

Eq'x  of 

Jan.  ». 

Y 

Trae  Bqainox. 

Rrdac. 

to 

Mean 

■Eq'x  oi 

Jan.  0 

•  J^oon. 

1 

1 

z 

Trae  EqniDox. 

Bedor, 

to  1 

Mean  \ 

Eq'x  f.f 

Joo.  0. 1 

1 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight 

Noon, 

MidnighL 

JfMMi.  ! 

April  1 

1       ; 

+0.9800489  '  +0.9784527  +  231 

+0.1817013 

+0.1894568 

-1072 

+0.0788:319 

+0.0821965 

-400 

2 

0.9767838 

0.9750423   252 1 

0.1971985 

0.2049258 

'  1075 

0.0855550   0.0889074 

395 

3 

0.9732285 

0.9713424 

272 

0.2126383 

0.2203354 

1077 

0.0922532 

0.0955924 

390 

4 

0.9693843 

0.9673544 

292 

0.2280164 

0.2356807 

1079 

0.0989245 

0.1022493 

385 

5 

0.9652528'  0.9630795 

313 

0.2433277 

0.2509568 

1080 

0.1055666 

0.1088762 

380 

6 

+0  9608347  ■  +0.9585186  +  335 

+0.2585674 

+0.2661590 

1-1081 

+0.1121776  +0.1154707 

-374 

7 

0.9561315 

0.95.36737 

356 

0.2737309 

0.2812824 

1082 

0.1187552 

0.1220309 

369 

8 

0.0511452 

0-.9485465 

377 

0.2888131 

0.2963224 

1082 

0.1252976 

0.1285551 

363' 

9 

0.9458779 

0.9431394 

398 

0.3038097 

0.3112744 

1082 

0.1318030 

0.1350410 

358 

10 

0.9403312 

0.9374537 

419 

0.3187160 

0.3261339 

1082 

O.J  382690 

0.1414868 

352 

11 

+0.9345072 

+0.9314920  +  440 

+0.3335275 

+0.3408963 

-1082 

+0.1446940  +0.1478904 

-  346 

12 

0.9284085^  0.9252569  j   461 1 

0.3482397 

0.3555573 

1081 

0.1510758   0.1542500 

340 

1 

13 

0.JJ220375 

0.9187504 

482 

0.3628483 

0.3701123 

1080 

0.1574128 

0.1605640 

334. 

14 

0.9153962 

0.9119751 

504 

0.3773488 

0.3845573 

1079 

0.1637033 

0.1668305 

327 

15 

0.9084875   0.9049337 

525 

0.3917373 

0.3988882 

1078 

0.1699453 

0.jr30475 

320 

1 

16 

+0.9013140  +0.8976287  +  546 

+0.4060097 

+0.4131013 

-1076 

+0.1761369 

+0.1792135 

-313, 

17 

0.8938781  '  0.8900626 

567 

0.4201625 

0.4271928 

1074 

0.1822769'  0.1853870 

806 

18 

0.8861826   0.8822382 

588 

0.4341919 

0.4411592 

1072 

0.1883635  1  0.1913862 

299 

J9 

0.8782298 

0.8741578 

610 

0.4480943 

0.4549968 

1069 

0.1943950 

0.1973896 

292 

20 

0.8700226 

0.8658243 

631 

0.461866>2 

0.4687020 

1066 

0.2003699 

0.2033358 

285 

21 

+0.8615635  +0.8572403  +  652 

+0.4755038 

■tO.4822710 

-1062 

+0.2062869  +0.2092232 

-279, 

22 

0.8528552  1  0.8484084,   674 

0.4890033 

0.4957002 

1058 

0.2121442  1  0.2150497 

271 

2n 

0.8439002 

0  8393310   6951 

0.5023612 

0.5089860 

1054 

0.2179396   0.2208139 

264 

24 

0.8347012 

0.8300109 

716 

0.5155741 

0.5221251 

1049 

0.2236723 

0  2265147 

256; 

25 

0.8252601'  0.8204501 

737 

0.5286387 

0.5351143 

1044 

0.2293407   0.2321502 

248 

1 

2G 

+0.8155804  +0.8106516  +  759 

+0.5415514 

+0.5479496 

-1039 

+0.2349430  +0.2377189 

-240 

27 

0.8056640   0.8006180 1   780 

0.5543084 

0.5606275 

1034 

0.2404777   0.2432193 

^:^2 

28 

0.7955139 

0.7903522  ;   801 1 

0.5669064 

0.5731446 

1028 

0.2459433   0.2486496 

224 

29 

0.7851332 

0.7798572 

822 

0.5793418 

0.5a*4974 

1022 

0.2513381 

0.2540086 

216 

30 

0.7745^21  0.7691349 

1 

844 

0.5916111 

0.5976822 

1015 

0.2566607   0.2592944 

807 

1 

May  1 

+0.7636896  +0.7581890  +  865 

+0  6037103 

+0.6096950 

-1008 

+0.2619093  '  +0.2645054 

-  109 

2 

0.7526335 1  0.7470234  1   886 

0.6156358 

0.6215322 

1001 

0.2670824   0.2696402 

190 

3 

0.7413589   0.7356403 

907 

0.6273838   0.6331901 

994 

0.2721785   0.2746971 

181 

4 

0.7298682'  0.7240432 

928 

0.638?)508 

0  6446654 

986 

0.2771960 

0.2796749 

172 

5 

0.7181658 

0.7122363   949 

0.6503336 

0.6559549 

978 

0.28il335 

0.2845717 

163 

G 

+0.7062551 

+0.7002228  +  970 

+0.6615288 

+0.6670547 

-  969 

+0.2869894  +0.28938a3 

-  154 

7 

0.6941400!  0.6880070   991 

0.672532:3 

0.6779613 

959 

0.2917623;  0.2941170 

145 

8 

0.6818242'  0.675R922   1011 

0.6333411 

0.6886715 

949 

0.2964504'  0.2987625 

135,1 

9 

0.66931 15  j  0.662f)828'  1031 

0.6939521 

0.6991825 

939 

0.3010530 

0.3033218 

126 

10 

0.6566064   0.6501829   1051 

1 

0.7043623 

0.7094912 

929 

0.3055686 

0.3077935 

116 

1 

11 

+0.6437127  !  +0  6371964  +1071 

+0.71456^)0 

+0.7195952 

-  918 

+0.3099962  +0.3121764 

-  106 

12 

0.6306347   0.624t)280   1091 

0.7245694 

0.7294913 

907 

0.3143340   0.3164691 

96 

13 

0.61737G8   0.6106817   1111 

0.7343605 

0.7391768 

896 

0.3185814   0.3206708 

66 

14 

0.6039432 i  0.5971618 '  1131 

0.7439399 

0.7486495 

885 

0.3227372   0.3247805 

76, 

15 

0.5903.%  I  1  0.5834726 i  1151 

0.7533055 

0.7579074 

873 

0.3268005   0.:328797l 

e6' 

16 

+0.5765659 

+0..'>6m}IH2 

+1170 

+0.7624551 

+0.7669482 

-  861 

+0.3307701 

+0.3327194 

-  56 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Dote. 

X 

Tme  Bqninox. 

Bedoo. 

to 

Mean 

Eq'x  of 

Jan.  0. 

Y 

Trae  Bqninox. 

Bedac. 

to 

Mean 

Eq'x  of 

Jaii.O. 

z 

Trne  Eqnlnox. 

Reduc 

to 

Mean 

'  q'x  of 

Jan.O. 

Noon, 

Midnight 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon, 

Midnight. 

Noon. 

May  IG 

+0.5765659 

+0.5696182 

+1170 

+0.7624551 

+0.7669482 

-  861 

+0.3307701 

+0.3327194 

-  56 

17 

0.562G301 

0.5556023 

1190 

0.7713863 

0.7757694 

848 

0.3346450 

0.3365468 

46 

18 

0.5485;)53 

0.5414294 

1209 

0.7800972 

0.7843694 

835 

0.3384246 

0.3402782 

35 

19 

0.5342854 

0.5271034 

1228 

0.7885860 

0.7927465 

821 

0.3421077 

0.3439130 

25 

20 

0.5198841 

0.5126280 

1247 

0.7968506 

0.800^981 

807 

0.3456937 

0.3474498 

14 

t 

21 

+0.5053356 

+0.4980077 

+1266 

+0.8048889 

+0.8088226 

-  793 

+0.3491813 

+0.3508881 

-      3 

22 

0.4906442 

0.4832459 

1284 

0.8126989 

0.8165177 

778 

0.3525700 

0.3542270 

+   8 

23 

0.4758133 

0.4683468 

1303 

0  8202786 

0.8239814 

763 

0.3558588 

0.3574653 

19 

24 

0.4608470 

0.4533146 

1321 

0.8276260 

0.8312121 

747 

0.3590465 

0.3606023 

30 

25 

0.4457500 

0.4381534 

1339 

0.8347394 

0.8382079 

731 

0.3621327 

0.3636375 

40 

26 

+0.4305253 

+0.4228663 

+1356 

0.8416173 

+0.8449672 

-  715 

+0.3651166 

+0.3665698 

+  51 

27 

0.4151771 

0.4074581 

1374 

0.8482572 

0.8514872 

699 

0.3679970 

0.3693082 

62 

28 

0.3997098 

0.3919330 

1391 

0.8546571 

0.8577665 

682 

0.3707732 

0.3721219 

73 

20 

0.3841277 

0.3762950 

1408 

0.8608149 

0.8638023 

665 

0.3734442 

0.3747399 

84 

30 

0.3684350 

0.3605486 

1425 

0.8667287 

0.8695936 

647 

0.3760091 

0.3772617 

95 

31 

+0.3526361 

+0.3446983 

+1442 

+0.8723967 

+0.8751379 

-  629 

+0  3784675 

+0.3796563 

+  106 

Jane  1 

0.3367356 

0.3287488 

1459 

0.8778170 

0.8804337 

610 

0.3808181 

0.3819529 

117 

2 

0.3207384 

0.3127048 

1475 

0.8829879 

0.8854794 

591 

0.3830607 

0.3841412 

128 

3 

0.3046487 

0.2965708 

1490 

0.8879080 

0.8902733 

572 

0.3851943 

0.3862200 

140 

4 

0.2884716 

0.2803518 

1505 

0.8925753 

0.8948137 

552 

0.3872183 

0.3881891 

151 

5 

+0.2722124 

+0.2640537 

+1520 

+0.8969885 

+0.8990993 

-  532 

+0.3891322 

+0.3900475 

+  162 

6 

0.2558759 

0.2476796 

1535 

0.9011461 

0.9031288 

511 

0.3909351 

0.3917950 

174 

7 

0.2394661 

0.2312356 

1549 

0.9050473 

0.9069015 

490 

0.3926271 

0.3934313 

186 

8 

0.2229888 

0.2147265 

1563 

0.9086912 

0.9104162 

469 

0.3942075 

0.3949557 

197 

9 

0.2064492 

0.1981577 

1577 

0.9120766 

0.9136722 

448 

0.3956758 

0.3963679 

- 

209 

10 

+0.1898524 

+0.1815341 

+1590 

+0.9152028 

+0.9166685 

-  426 

+0.3970320 

+0.3976680 

+  220 

11 

0.1732034 

0.1648608 

1603 

0.9180692 

0.9194050 

403 

0.3982758 

0.3988554 

2:^2 

12 

0.1565070 

0.1481425 

1616 

0.9206757 

0.9218812 

380 

0.3994068 

0.3999299 

244 

13 

0.1397680 

0.1313838 

1628 

0.9230217 

0.9240971 

357 

0.4004248 

0.4008915 

255 

14 

0.1229904 

0.1145890 

1640 

0.9251073 

0.9260522 

334 

0.4013300 

0.4017402 

266 

15 

+0.1061796 

+0.0977632 

+1651 

+0.9269318 

+0.9277462 

-  SiO 

+0.4021220 

+0.4024756 

+  278 

16 

0.0893402 

0.0809115 

1662 

0.9284954 

0.9291794 

286 

0.4028010 

0.4030981 

290 

17 

0.0724774 

0.0640385 

1672 

0.9297981 

0.9303516 

261 

0.4033669 

0.4036073 

302 

18 

0.0555952 

0.0471480 

1682 

0.9308:^9 

0.9312629 

236 

0.4038194 

0.4040032 

313 

19 

0.0386978 

0.0302430 

1692 

0.9316207 

0.9319132 

210 

0.4041587 

0.4042858 

325 

20 

+0.0217898 

+0.01.33332 

+1701 

+0.9321403 

+0.9323020 

-  186 

+0.4043845 

+0.4044548 

+  337 

21 

+0.0048755 

-^.0035826 

1709 

0.9323983 

0.9324293 

160 

0.4044966 

0.4045101 

349 

22 

-0.0120406 

0.0204979 

1717 

0.9323949 

0.9,322952 

134 

0.4044952 

0.4044518 

:i60 

23 

0.0289539 

0.0374082 

1726 

0.9321302 

0.9318999 

107 

0.4043801 

0.4042801 

372 

24 

0.0458600 

0.0543090 

1733 

0.9316043 

0.9312433 

81 

0.4041518 

0.4039953 

383 

25 

-0.0627545 

-0.0711959 

+1740 

+0.9308170 

+0.9303254 

-  54 

+0.4038104 

+0.4035970 

+  395 

26 

0.0796327 

0.0880642 

1746 

0.9297684 

0.i)291459 

-  27 

0.4033550 

0.4030847 

406 

27 

0.0964900 

0.1049095 

1751 

0.9284579 

0.9277046 

+   1 

0.4027859 

0.4024588 

418 

28 

0.1133220 

0.1217270 

1756 

0.9268859 

0.9200018 

28 

0.4021032 

0.4017193 

429 

29 

0.1301235 

0.1385114 

1701 

0.9250525 

0.9240379 

56 

0.4013071 

0.4006667 

441 

30 

-0.1468897 

-O.I552r>77  +1765 

+0.922<K>81 

+0.<)218131 

+  84 

+0.4003979  '  +0.3999008 

+  452 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT.          | 

Redao. 

Redao. 

HedacJ 

X 

to 
Mean 

Y 

to 
Mean 

Z 

to 
Mran  ' 

Date. 

True  Equinox. 

Eq'x  of 
Jan.  4). 

Xoon. 

Trae  Eqninox. 

Eq'x  of 
Jan.  0 

Trae  Eqnmox. 

Eq'x  ol 
Jao.O. 

Noon. 

MidfUghL 

Noon. 

MidnighL 

J^oon. 

Noon, 

Midnight. 

Noon. 

July  1 

-0.1636156  -0.1719619 

+1768 

+0.9206028 

+0.9193273 

+  113 

+0.3993755 

+0.3988218 

+  464, 

tj 

0.1802963 

0.1e86182 

1771 

0.9179867 

0.9165811 

141 

0.3982398 

0.3976297 

475, 

3 

0.1969269 

0.2052218 

1773 

0.9151106 

0.9135753 

170 

0.3969915 

0.3963252 

466 

4 

0.2135022 

0.2217677 

1775 

0.9119753 

0.9103107 

199 

0.3956309 

0.3949087 

496; 

5 

0.2;M)0174  j  0.2382508 

1776 

0.9085818 

0.9067886 

229 

0.3941586 

0.3933805 

£0i) 

6 

-0.2464673 

-0.2546663 

+1777 

+0.9049312 

+0.9030098 

+  258 

+0.3925745 

+0.3917409 

+  520 

7 

0.2628472 i  0.2710091 

1777 

0.9010245 

0.8989754 

288 

0.3908797 

0.3899908 

531 

8 

0.2791516 

0.2872741 

1776 

0.8968627 

0.8946867 

318 

0.3890744 

0.3881306 

542 

9 

0.2953759 

0.3034565 

1775 

0.8924475 

0.8901453 

348 

0.3871595 

0.3861610 

553 

10 

0.3  M  51 55 

0.3195522 

1773 

0.8877804 

0.8853530 

378 

0.3851351 

0.3840821 

564 

11 

-0.3275661 

-0.3355565 

+1772 

+0.8828632 

+0.8803111 

+  409 

+0.3830023 

+0.3818955 

+  574 

12 

0.3435229 

0.3514647 

1769 

0,8776972 

0.8750216 

439 

0.3807618 

0.3796014   565 1 

13 

0.3593813 

0.3672722 

1765 

0.8722845 

0.8694862 

470 

0.3784144 

0.3772008  !   595 , 

14 

0.3751370 

0.3829750 

1760 

0.8666269 

0.8(>37068 

500 

0.3759607 

0.3746942   606 

15 

0.3907859 

0.3985691 

1755 

0.8607262 

0.8576853 

531 

0.3734015 

0.3720826   616 

1 

16 

-0.4063240 

-0.4140501 

+1749 

+0.8545844 

+0.8514236  +  561 

+0  3707376 

+0.3693666  +  626 

17 

0.4217469 

0.4294140 

1743 

0.8482031 

0.8449231 

592 

0.3679698 

0.3665473 

636 

J8 

0.4370508 

0.4446569 

1736 

0.8415841 

0.8381861 

622 

0.3650991 

0.3636252 

646 

19 

0.4522317 

0.4597748 

1729 

0.8347294 

0.8312141 

653 

0.3621256 

0.3606006 

656 

20 

0.4672858 

0.4747642 

1721 

0.8276406 

0.8240090 

683 

0.3590504 

0.3574750 

666 

21 

-0.4822093 

-0.4896206 

+1712 

-^0.8203195 

+0.8165725 

+  714 

+0.3558744 

+0.3542487 

+  675 

22 

0.4969978 

0.5043402 

1702 

0.8127680 

0  8089065 

744 

0.3525980 

0.3509225 

684! 

2.J 

0.5116474   0.5189187 

1692 

0.8049881 

0.8010129 

775 

0.3492224 

0.3474976 

693' 

1 

24 

0.5261537 

0.5.333521 

1682 

0.7969812 

0.79281»33 

805 

0.3457482 

0.3439T44   702; 

25 

0.5405134 

0.5476371 

1670 

0.7887494 

0.7845496 

836 

0.3421764 

0.3403542   711^ 

20 

-0.5547224 

-0.5617677 

+  1657 

+0.7802942 

+0.7759830 

+  866 

+0.3385079 

+0.3366375 

+  r20 

27 

0.5687746;  0.5757417 

1644 

0.7716179 

0.7671974 

897 

0.3347433 

0.3328253 

728 

28 

0.5826683 

0.5895538 

1631 

0.7627225 

0.7581934 

927 

0.3308837 

0.3289 Ie6 

T3G 

29 

0.5963979 

0.6031999 

1617 

0.7536105 

0.7489737 

957 

0.3269301 

0.3249183 

745; 

30 

0.6099593   0.6166757 

1602 

0.7442835 

0.7395404 

987 

0.3228834 

0.3208255 

754 

31 

-0.6233486-0.6299775  +1587 

+0.7347446 

+0.7298964  ;  +1017 

+0.3187447 

+0.3166413 

+  762 

Aug.  1 

0.6365618'  0.0431007  1  1571 

0.7249961 

0.7200442   1047 

0.3145153 

0.312:J669 

770 

2 

0.6495938   0.65()0407 ;  1555 

0.7150410 

0.7099868:  1076 

0.3101964 

0.3080039  i   778 1 

3 

0.6624410 

0  6687940 

1538 

0.7048819 

0.6997269 

1105 

0.3057893 

0.3035529 

786 

4 

0.6750994  .  0.6813565 

1520 

0.6945220 

0.6892676 

1134 

0.3012950 

0.2990157 

794 

5 

-0.6875651 

-0.6937246! +1501 

+0.6839639 

+0  6786117 

+1163 

+0.2967161 

+0.2943934  +  803 

6 

0.6998345 

0.7058942   1482 

0.6732112 

0.6677629   1191 

0.2920508 

0.2896874   810 

7 

0.7119035   0.7178620'  1462 

0.6622668 

0.65(57240 

1219 

0.2873035 

0.2848991   817 

8 

0.72:J7689.  0.7296240 

1442 

0.6511347 

0  6454991 

1247 

0.2824746 

0.2800301   824 

9 

0.7354270 

0.74 1 1773 

1421 

0.6398178 

0.6340913 

1275 

0.2775658 

0.2750819 

831 

10 

-0.7468745  j -0.7525183 

+1401 

+0.6283200 

+0.6225043, +1302 

+0.2725785 

+0.2700559  +837 

11 

0.7581083   0.7636443 

1379 

0.6166445 

0.6107413 

1329 

0.2675142 

0.2649535 

844 

12 

0.7691257   0.7745522 

]35(; 

0.6047950 

0.5988059 

1356 

0.2<)2374l 

0.2597761   850 

13 

0.7799236   0.7852394 

1332 

0.5927744 

0.5807010 

1382 

0.2571599 

0  2545255 

856 

14 

0.7904992  ;  0.7957027 

1308 

0,58n.^>863|  0.5744306  i  1407 

0.2518730 

0.24I>2027 

661 

15 

-0.8008495 

-0.8059392 

+  I2H4 

+0.56S2345 

+0..><iI9983 

+1433 

+0.2165148 

+0.24.38095 

+  8(57 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

•   1 

Kodao. 

Reduc. 

Keduc 

X 

to 
Moan 

Y 

to 
Mean 

z 

to 
Mfiiii 

Date. 

True  Eqainoz. 

Eq'x  of 
Jan.  0. 

Tine  Eqainoz. 

Eq'x  of 
JaiLO. 

Noon. 

Trae  Equinox. 

1  q'x  of 
Jan.O. 

Noon. 

Midnight 

Noon. 
+1260 

Noon. 

Midnight. 

Noon. 

Midnight. 

Noon. 

1 

Aag.  16 

-0.8109718 

-0.8159468 

+0.5557225 

+0.6494075 

+1459 

+0.2410870 

+0.2.383474 

+  872 

17 

0.8-^08639 

0.82572i>8 

1234 

0.5430536 

0.5366610 i  1484 

0.2355908 

0.2328174 

877' 

18 

0.8:)0523] 

0.8352645 

1208 

0.5302302 

0.5237617 

1509 

0.2300274 

0.2272211 

882, 

19 

0.8399464 

0.84456t6 

1182 

0.5172561 

0.5107137 

1533 

0.224.3987 

0.2215603 

887 

20 

0.8491309 

0.8536329 

1155 

0.5041349 

0.4975202 

1557 

0.2187060 

0.2158361 

891 

21 

-0.aS80742 

-0.8624546 

+1 127 

+0.4()0869d  +0.4841644 

+1581 

+0.2129508 

+0  2100502 

+  895 

22 

0.8667737 

0.8710310 

1099 

0.4774642,  0.4707095 

1604 

0.207i:i44 

0.2042037 

898 

23 

0.8752262 

0.8793591 

1070 

0.4639210 

0.4570991 

1627 

0.2012583 

0.1982^)85 

902; 

24 

0.88-34294 

0.8874366 

1041 

0.4502442 

0.4433569 

1649 

0.1953243 

0.1923360 

905 1 

25 

0.8913803 

0.8952604 

1011 

0.4364374 

0.4294804 

1670 

0.1893339 

0.1863182 

909 

26 

-0.8990764 

-0.9028280 

+  981 

+0.4225043  +0.4154914 

+1692 

+0.1832890 

+0.1802464 

+  912 

27 

0.9065148 

0.9101365 

951 

0.4084482 

0.4013753 

1713 

0.1771905 

0.1741218 

915* 

28 

0.9136929 

0.9171836 

920 

0.3942731 

0.3871421 

1733 

0.1710406 

0.1679469 

918 

8*) 

O.i)206082 

0.92396G4 

889 

0.3799830 

0.3727962 

1753 

0.1648410 

0.1617231 

921 

30 

0.9272580 

0.9304826 

857 

0.3655823 

0.3583417 

1772 

0.1585936 

0.1554525 

924 

1    31 

-0.9336400 

-0.9367298 

+  825 

+0.3510752 

+0.3437831 

+1791 

+0  1523001 

+0  1491368 

+  926 

8(?pt.  1 

0.9397518 

0.9427057 

792 

0.3364659   0.325)1243 

1809 

0.1459627 

0.1427780 

928 

2 

0.9455912 

0.9484082 

759 

0..3217589   0.3143703 

1826 

0.1395829 

0.1363779 

929; 

3 

0.9511563 

0.9538^52 

725 

0.3069589 

0.2995254 

1843 

0.1331630 

0.1299:385 

930 

4 

0.9564449 

0.9589852 

691 

0.2920703 

0.2845942 

1861 

0.1267046 

0.1234616 

931 

5 

-0.9614558 

-0.9C:J8566 

+  657 

+0.2770976 

+0.2695810 

+1877 

+0.1202097 

+0.1169491 

+  931 

6 

0.9661873 

0.9634477 

624 

0.2620451 

0.2544904 

1893 

0.1136801 

0.1104030 

931 

7 

0.9706376 

0.9727571 

589 

0.2469175 

0.2393270 

1908 

0.1071180 

0.1038255 

931 

8 

0.9748060 

0.9767841 

554 

0.2317196 

0.2240959 

1922 

0.1005255 

0.0972185 

931 

9 

0.9786911 

0.9805272 

518 

0.2164562 

0.2088012 

1936 

0.0939045 

0.0905838 

930 

10 

-0.9822923 

-0.9839861 

+  482 

+0.2011315 

+0.1934476 

+1949 

+0.0872567 

+0.08.39234 

+  929 

11 

0.9856084 

0.9871591 

446 

0.1857499 

0.1780390   1961 

0.0805841 

0.0772391 

928 

12 

0.9886382 

0.9900457 

410 

0.1703155 

0.1625«00 

1973 

0.07388&4 

0.0705326 

927 

13 

0.9913814 

0.9926454 

373 

0.1548329 

0.1470749   1986 

0.0671717 

0.0638061 

926; 

14 

0.9938375 

0.9949575 

336 

0.1393065 

0.1315282  1  1997 

0.0604359 

0.0570613 

924 

15 

-^.9960055 

-0.9969813 

+  299 

+0.1237406 

+0.1159441 

+2008 

+0.0536825  !  +0.0503000 

+  922 

16 

0.9978848 

0.9987160 

262 

0.1081394 

0.10032<i8 

2018 

0  0469140 

0.0435246 

920 

17 

0.9994748 

1.0001609 

225 

0,0925070 

0.0846805 

2027 

0.0401319 

0.0367362 

918 

18 

1.0007743 

1.0013150 

187 

0.0768479 

0.0690095 

2035 

0.0333377 

0.0299368 

916 

19 

1.0017828 

1.0021778 

149 

0.0611639 

0.0533176 

2043 

0.02653.38 

0.0231268 

914 

20 

-1.0024999 

-1.0027491 

+  HI 

+0.0454653 

+0.0376093 

+2051 

+0.0197218 

+0.0163132 

+  911 

i     2' 

1 .0029252 

1.0030280 

73 

0.0297503 

0.0218887 

2058 

0.0129034   0.0094925 

907 

22 

1.0030575 

1.0030137 

+  35 

+0.0140252 

+0.0061603   2064 

+0.0060808  1  +0.0026687 

903' 

23 

1.0028966 

1.0027060 

-   4 

-0.0017054 

-0.0095713 

2070 

-0.0007438 

-0.00415()4 

89J) 

24 

1.0024417 

1.0021039 

43 

0.0174368 

0.0253013 

2075 

0.0075688 

0.0109803 

895 

25 

-1.0016924 

-1.0012071 

-  82 

-0.0331644 

-0.0410256  +2079 

-0.0143920 

-0.0178024 

+  890 

26 

1.0006480 

1.0000150 

121 

0.0488840 

0,0567392 

2083 

0.0212116;  0.0246194 

885 

27 

0.99<)3082 

0.9985276 

160 

0.0645907   0.0724378 

2087 

0.0280255;  0.0314296 

879 

28 

0.9976732 

0.9967451 

199 

0.0802798 

0.0881160 

2089 

0.0348315 

0.0382308 

874 

2$) 

0.9957433 

0.9946677 

238 

0.0959458   0.1037687 

2091 

0.0416275 

0.0450211 

868 

301-0.0935183 

-0.9922951 

-  277  -0. 1  n  58. W  -0.11 939 1 0  !  +2092 1  -0.0484 113!  _0.051 7978 

+  862 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Tme  EqulDOx. 

Bedoc. 

to 

Mean 

Eq'xof 

Jan.  (I. 

Y 

Tme  Eqaiaox. 

Rednc. 

to 

Mean 

Eq'xof 

Jan.  0. 

z 

True  Bqninox. 

Rednr^' 

to 

Mean 

Eq'xnf 

Jao.O. 

Nocn, 

Midnight, 

Koon, 

JIToon. 

MidwighL 

JBToon. 

Noon, 

Mu^KL 

/Toon. 

1 

Oct.  1 

-0.9909983 

-0.9896278 

-  316 

-0.1271893 

-0.1349782 

+2093 

-0.0551805  -0.0585592 

+  856 

2 

0.9881837 

0.9866662 

354 

0.1427570 

0.1505251 

2093 

0.0619334   0.0653029 

849 

3 

0.9850754 

0.9834115 

394 

0.1582817 

0.1660263  2093 

0.0686676 

0.0720273 

842 

4 

0.9816745 

0.9798645 

433 

0.1737585 

0.1814776  1  2092 

0.0753813 

0.0787297 

836. 

5 

0.9779818 

0.9760264 

473 

0.1891831 

0.1968743 

2090 

0.0820722 

0.9854086 

828 

6 

-0.97399^5 

-0.9718981 

-  513 

-0.2045506 

-0.2122115 

+2088 

-0.0887384 

-0.0920615 

+  821 

7 

0.9697255 

0.9674810 

553 

0.2198564 

0.2274845 

2085 

0.0953777 

0.0966869 

813 

8 

0.9651647 

0.9627767 

593 

0.2350952 

0.2426881 

2081 

0.1019886 

0.1052825 

805 

9 

0.9603172 

0.9577865 

632 

0.2502627 

0.2578183 

2077 

0.1085684 

0.1118462 

796 

10 

0.9551849 

0.9525125 

671 

0.2653543 

0.2728702 

2072 

0.1151155 

0.1183760 

787 

11 

-0.9497694 ' 

-0.9469558 

-  710 

-0.2803655 

r 

-0.2878397  '  +2067 

-0.1216275 

-0.1248701 

+  778 

VZ 

0.9440720   0.9411181 

749 

0.2952921 

0.3027222 

2061 

0.1281033 

0.1313268 

769 1 

13 

0.9380944 

0.9350010 

788 

0.3101296 

0.3175139 

2055 

0.1345406 

0.1377443 

750 

14 

0.9318381 

0.9286062 

827 

0..3248744 

0.3322106 

2048 

0.1409377 

0.1441206 

749 

15 

0.9253054 

0.9219359 

866 

0.3395219 

0.3468078 

2040 

0.1472927 

0.1504539 

7:» 

1() 

-0.9184979 

-0.9149916 

-  905 

-0.3540679 

-0.3613019 

+2031 

-0.1536040 

-0.1567425 

+  729 

17 

0.9114170 

0.9077744 

944 

0.3685091 

0.3756889 

2022 

0.1598694 

0.162i»845 

718 

18 

0.904064 1 

0.9002864 

983 

0.3828409 

0.3899644 

2012. 

0.1660875 

0.1691780 

707 

19 

0.8964415 

0.8925295 

1021 

0.3970590 

0.4041242 

2002 

0.1722560   0.1753213 

696 

i    20 

0.8885507 

0.8845053 

1060 

0.4111594 

0.4181641 

1991 

0.1783735   0.1814124 

686 

21 

-0.8803935 

-0.8762156 

-1098 

-0.4251378 

-0.4320799 

+1980 

-0.1844380: -0.1874498 

+  675 

22 

0.8719718 

0.8676623 

1136 

0.4:«9W)9 

0.4458672 

1968 

0.1904475 

0.1934310 

663 

23 

0.8632874 

0.8588474 

1174 

0.4527113 

0  4.595217 

1955 

0.1964001 

0  1993547 

650 

24 

0.8543424 

0.8497727 

1212 

0.4662978 

0.4730392 

1942 

0.2022943 

0.2052187 

^\6 

25 

0.8451388 

0.8404408 

1249 

0.4797454 

0.4864156 

1928 

0.2081279 

0.2110214 

625 

2r; 

-0.8356790 

-0.8308538 

-1286 

-0.4930492 

-0.4996458 

+1914 

-0.2138989 

-0.2167(503 

+  613 

27 

0.825%56 

0.8210146 

1323 

0.5062049 

0.5127259 

1899 

0.2196055 

0.2224341 

600 

28 

0.8160011 

0.8109257 

1360 

0.5192081 

0.5256512 

1883 

0.2252459 

0.2280407 

587 

29 

0.8057887 

0.8005905 

1396 

0.5320545 

0.5384173 

1867 

0.2308182 

0.2335782 

573 

30 

0.7953312 

0.7900114 

1433 

0.5447392 

0.5510197 

1851 

0.2363204 

0.2390446 

560 

31 

-0.7846315 

-0.7791918 

-1469 

-0.5572584 

-0.5634547 

+1834 

-0.^417506 

-0.2444383 

+  546 

Nov.  1 

0.7736927 

0.7681346 

1505 

0..5696080 

0.5757179 

1816 

0.2471074 

0.2497577 

5381 

1 

2 

0.7625181 

0.7568436 

1540 

0.5817838 

0.5878051 

1797 

0.2523889 

0.2550009 

5l7l 

3 

0.7511117 

0.745322i) 

1570 

0.5937814 

0.5997123 

1777 

0.2575933 

0.2601659 

503. 

4 

0.7394775 

0.7335760 

1611 

0.6055973 

0.6114359 

1757 

0.2627187 

0.2652515 

488' 

5 

-0.7276188 

-0.7216064 

-1646 

-0.6172276 

-0.6229721 

+1737 

-0.2677639 

-0.2702559 

+  473 

6 

0.7155391 

0.7094176 

1682 

0.628665)0 

0.6343177 

1715 

0.2727272 

0.2751777 

458 

7 

0.7032423 

0.6970138 

1716 

0.6399178 

0.6454690 

1693 

0.2776072 

0.2800155 

443^ 

8 

0.6907326 

0.6843992 

1750 

0.6509708 

0.6564228 

1671 

0.2824024 

0.2847677 

427 

0 

0.6780140 

0.6715775 

1784 

0.6618245 

0.0671755 

1648 

0.2871112 

0.2894329 

411; 

10 

-0.6650902 

-0.6585526 

-1817 

-0.6724755 

-0.6777242 

+1625 

-0.2917324 

-0.2940096 

+  395 

11 

0.6519651 

0.6453283 

1850 

0  6829212 

0.6880661 

1601 

0.2902644 

0.2984967 

379 

12 

0.6386425 

0.6319083 

1882 

0.6931586 

06981083 

1577 

0.3007062 

0.3028929 

363 

13 

0.6251261 

0.6182964 

1914 

0.7031848 

0.7081177 

1551 

0.3050565 

0.3071967 

348 

14 

0.6114197 

0.6044966 

1946 

0.7129966 

0.7178213 

1525 

0.3093135   0.3114067 

331 

15 

-0.5975276 

-0.5905131 

-1978 

-0.7225913 

-0.7273063  +1499' -0.3134762  -0.3155219 

+  314 

SUN'S  CO-ORDINATES,  1883. 


271 


FOE  GREEISIWICH  MEAN  NOON  AND  MIDNIGHT. 

Dftte. 

X 

Redao. 

to 

Metiii 

Eq'x  of 

Jfto.  0. 

Y 

Trae  Equinox. 

Redoo. 

to 

Mean 

Eq'x  of 

Jan.O. 

z 

Trae  Eqninox. 

Reduc 

to 

Mpftti 

!q'x  of 

Jan.O. 

Noon, 

ISidnighU 

Kaon, 

JVcon. 

Midnight. 

Noon. 

Noon. 

Midnight 

Noon. 

Nov.  16 

-0.5834535 

-0.5763493 

-2009 

-0.7319660 

-0.7365701 

+1472 

-0.3175435 

-0.3195410 

+  297 

17 

0.5692010 

0.5620089 

2039 

0.7411181 

0.7456096 

1444 

0.3215141 

0.3234628 

280 

18 

0.5547738 

0.5474961 

2069 

0.7500442 

0.7544216 

1416 

0.3253867 

0.3272858 

262 

19 

0.5401763 

0.5:^149 

2099 

0.7587417 

0.7630040 

1388 

0.3291599 

0.3310088 

245 

SO 

0.5254124 

0.5179693 

2128 

0.7672080 

0.7713533 

1359 

0.3328325 

0.3346:}08 

227 

21 

-0.5104861 

-0.6029632 

-2157 

-0.7754397 

-0.7794668 

+1329 

-0.3364035 

-0.3381504 

+  209 

22 

0.4054013 

0.4878010 

2185 

0.7834343 

0.787:MI8 

1300 

0.3398713 

0.3415661 

191 

23 

0.4801627 

0.4724872 

2213 

0.7911889 

0.7949752 

1269 

0.3432346 

0.3448767 

173 

24 

0.4647751 

0.4570267 

2240 

Q.7987003 

0.8023639 

1238 

0.3464923 

0.3480813 

155 

25 

0.4492427 

0.4414237 

2267 

0.8059657 

0.8095055 

1205 

0.3496436 

0.3511788 

136 

26 

-0.4335701 

-0.4256826 

-2294 

-0.8129829* 

-0.8163974 

+1172 

-0.3526869 

-0.3541677 

+  117 

27 

0.4177620 

0.4098091 

2319 

0.8197487 

0.82.30306 

1139 

0.3556211 

0.3570471 

99 

28 

0.4018242 

0.3938082 

2344 

0.8262607 

0.8294207 

1106 

0.3584455 

0.3598161 

80 

29 

0.3857615 

0.3776848 

2368 

0.8325164 

0.8355476 

1071 

0.361 1587 

0.3624734 

61 

30 

0.3695790 

0.3614447 

2392 

0.8:)85141 

0.8414155 

1036 

0.3637600 

0.3650185 

42 

Dec  1 

-0.3532823 

-0.3450926 

-2415 

-0.8442515 

-0.8470218 

+1000 

-0.3662485 

-0.3674501 

+  23 

2 

0.3368762 

0.3286338 

2437 

0.8497264 

0.a523649 

964 

0.3686232 

0.3697677 

+   4 

3 

0.3203663 

0.3120743 

2460 

0.8549370 

0.8574425 

927 

0.3708834 

0.3719704 

-  15 

4 

0.3037582 

0.2954188 

2481 

0.8598815 

0.8622538 

890 

0.3730285 

0.3740576 

34 

5 

0.2870569 

0.2786733 

2502 

0.8645590 

0.8667971 

853 

0.3750578 

0.3760289 

53 

6 

-0.2702684 

-0.2618429 

-2522 

-0:8689682 

-0.8710718 

+  816 

-0.3769708 

-0.3778835 

-  73 

7 

0.2533977 

0.2449333 

2541 

0.8731079 

0.8750763 

777 

0.3787670 

0.3796211 

92 

8 

0.2364504 

0.2279497 

2560 

0.8769769 

0.8788095 

738 

0.3804458 

0.3812410 

112 

9 

0.2194317 

0.2108969 

2578 

0.8805740 

0.8822704 

700 

0.3820068 

0.3827431 

131 

10 

0.2023461 

0.1937800 

2596 

0.8838986 

0.8854584 

660 

0.3834497 

0.3841267 

151 

11 

-0.ia51991 

-0.1766042 

-2612 

-0.8869497 

-0.8883724 

+  620 

-0.3847740 

-0.3853915 

-  170 

12 

0.1679958 

0.1593746 

2628 

0.8897267 

0.8910122 

579 

0.3859792 

0.3865371 

190 

13 

0.1507411 

0.1420961 

2643 

0.8922287 

0.89337G4 

538 

0.3870650 

0.3875630 

209 

14 

0.1334403 

0.1247742 

2657 

0.8944551 

0.8954649 

496 

0,3880310 

0.3884692 

229 

15 

0.1160985 

0.1074137 

2671 

0.8964055 

0.8972768 

454 

0,3888773 

0.3892554 

248 

16 

-0.0987204 

-0.0900193 

-2684 

-0.8980790 

-0.8988118 

+  411 

-0.3896035 

-0.3899215 

-  268 

17 

0.0813110 

0.0725961 

2697 

0  8994750 

0.9000687 

368 

0.3902093 

0.3904669 

287 

18 

0.0638753 

0.0551492 

2708 

0.9005928 

0.9010472 

325 

0.3906941 

0.3908911 

307 

19 

0.0464186 

0.0376841 

2718 

0.9014318 

0.9017466 

282 

0.3910577 

0.3911940 

326 

20 

0.0289460 

0.0202053 

2728 

0.9019914 

0.9021661 

238 

0.3912999 

0.3913754 

346 

21 

-0.0114628 

-0.0027191 

-2736 

-0.9022709 

-0.9023057 

+  194 

-0.3914205 

-0.3914352 

-  365 

22 

40.0060251 

40.0147692 

2744 

0.9022701 

0.9021642 

150 

0.3914195 

0.3913733 

385 

23 

0.0235126 

0.0322547 

2752 

0.9019881 

0.9017418 

105 

0.3912966 

0.3911894 

404 

,  «4 

0.0409947 

0.0497319 

2758 

0.9014252 

0.9010382 

59 

0.3910517 

0.3908835 

424 

25 

0.0584657 

0.0671951 

2763 

0.9005810 

0.9000534 

+  14 

0.3906847 

0.3904556 

443 

26 

0.0759195 

0.0846383 

2768 

0.8994555 

0.8987873 

-  32 

0.3901957 

0.3899055 

463 

27 

•fO.0933506 

+0.1020557 

-2772 

-0.8980488 

-0.8972399 

-  78 

-0.3895849 

-0.3892339 

-  482 

28 

0.1107528 

0.1194414 

2775 

0.8963609 

0.8954117 

124 

0.3888524 

0.3884405 

502 

29 

0.1281208 

0.1367901 

2776 

0.8943925 

0.8933034 

171 

0.3879982 

0.3875257 

521 

30 

0.1454486 

0.1540958 

2777 

0.8921444 

0.8909153 

218 

0.3870229 

0.3864897 

541 

31 

0.1627308 

0.1713527 

2776 

0.8896169 

0.8882488 

265 

0.3859263 

0.3853329 

560 

32 

+0.1799608  +0.1885546 

-2775 

-0.88G8I14 

-0.8853047 

-  312 

-0.3847094 

-0.3840559 

-  580 

272 


MOOFS  LONGITUDE  AND  LATITUDE,  1883. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 

■  Day 
of 
Month. 

JANUARY. 

FEBRUARY. 

MARCH. 

True  Longitade. 

Latitude. 

True  Longitude. 

Latitude. 

Trae  Longitude. 

Latitode. 

1.0 

190°  24'  40'.b 

O    /    // 

—  3  13  14.0 

O    /    // 

234  9  43.9 

+  0  41  10.0 

o   /   // 
242  22  11.7 

O         1         » 

+  1  39  56.1 

1.5 

196  19  42.9 

2  47  24.6 

240  19  43.7 

1  13  13.9 

248  30  44.4 

2  10  23.2 

2.0 

202  15  47.7 

2  19  42.5 

246  34  43.5 

1  44  49.9 

254  43  59.6 

2  39  41.0 

2.5 

208  13  35.0 

1  50  21.5 

252  55  18.8 

2  15  34.9 

261  2  35.7 

3  7  27.3 

3.0 

214  13  44.5 

1  19  36.5 

259  22  0.8 

2  45  4.2 

267  27  9.0 

3  33  las 

'  3.5 

220  16  54.9 

—  0  47  43.6 

265  55  14.1 

+  3  12  51.2 

273  58  11.5 

+  3  66  49.9 

4.0 

226  23  42.4 

—  0  15  0.4 

272  :»  16.2 

3  38  27.9 

280  36  10.0 

4  17  35.6 

4.5 

232  34  40.6 

+  0  18  13.7 

279  22  16.0 

4  1  25.3 

287  21  23.9 

4  35  9.5 

5.0 

238  50  19.4 

0  51  37%5 

286  16  12.1 

4  21  14.3 

294  14  4.3 

4  49  6.5 

5.5 

245  11  4.1 

1  24  47.6 

293  16  51.7 

4  37  26.3 

301  14  11.6 

4  68  58.6 

6.0 

251  37  14.3 

+  1  57  18.5 

300  23  50,7 

+  4  49  35.0 

308  21  34.3 

+  6  4  26.0 

6.5 

258  9  3.5 

2  28  43.1 

307  36  33.3 

4  57  17.4 

315  35  48.5 

6  6  a6 

1  7.0 

264  46  37.7 

2  58  32.3 

314  54  12.9 

5  0  15.1 

322  56  16.7 

5  0  52.2 

7.5 

271  29  55.1 

3  26  16.3 

322  15  53.1 

4  58  16.2 

330  22  8.9 

4  51  29.5 

ao 

278  18  45.8 

3  51  24.8 

329  40  30.8 

4  51  15.7 

337  52  23.9 

4  37  1.0 

8.5 

285  12  51.3 

-f.  4  13  28.4 

337  6  58.4 

+  4  39  16.8 

345  25  51.4 

+  4  17  35.6 

9.0 

292  11  45.2 

4  31  59.1 

344  34  6.5 

4  22  30.7 

353  1  14.6 

3  63  31.4 

9.5 

299  14  53.9 

4  46  31.7 

352  0  48.0 

4  1  16.1 

0  37  13.9 

3  25  15.1 

10.0 

306  21  37.7 

4  56  45.5 

359  26  0.4 

3  35  58.7 

8  12  30.6 

2  53  20.9 

10.5 

313  31  12.2 

5  2  24.1 

6  48  48.4 

3  7  10.0 

15  45  60.5 

2  18  29.0 

11.0 

320  42  50.5 

+  63  17.2 

14  8  25.6 

+  2  35  25.3 

23  16  6.3 

+  1  41  23.8 

11.5 

327  55  45.1 

4  59  21.0 

21  24  15.0 

2  1  22.6 

30  42  20.4 

1  2  61.3 

12.0 

335  9  9.9 

4  50  37.9 

28  35  50.0 

1  25  40.8 

38  3  46.3 

+  0  23  37.7 

12.5 

342  22  21.8 

4  37  16.5 

35  42  53.7 

0  48  58.9 

45  19  48.6 

—  0  15  32.8 

13.0 

349  34  42.4 

4  19  31.8 

42  45  17.6 

+  0  11  54.4 

52  30  3.5 

0  63  59.3 

13.5 

356  45  39.1 

+  3  57  43.3 

49  43  0.7 

—  0  24  57.2 

69  34  18.0 

—  1  31  6.0 

'  14.0 

3  54  45.9 

3  32  15.6 

56  36  7.9 

1  1  2.9 

66  32  28.2 

2  6  17.7 

14.5 

11  1  42.6 

3  3  3o.5 

63  24  48.7 

1  35  52.6 

73  24  38.6 

2  39  10.3 

■  15.0 

18  6  15.5 

2  32  16.6 

70  9  15.5 

2  8  59.3 

80  10  59.7 

3  9  20,1 

15.5 

25  8  16.1 

1  58  47.9 

76  49  42.5 

2  39  58.7 

86  51  47.0 

3  36  28.9 

:  16.0 

32  7  40.4 

+  1  23  43.9 

83  26  24.5 

—  3  8  30.0 

93  27  19.6 

—  4  0  22.6 

i  16.5 

39  4  2r.9 

0  47  38.5 

89  59  36.0 

3  34  14.9 

99  57  58.7 

4  20  50.4 

I  17.0 

45  58  40.3 

4-  0  11  5.0 

96  29  30.6 

3  56  58.1 

106  24  6.6 

4  37  44.8 

1  17.5 

52  50  20.3 

—  0  25  23.6 

102  56  20.2 

4  16  27.2 

112  46  6.0 

4  61  LI 

'  18.0 

59  39  31.1 

1  1  15.3 

109  20  15.1 

4  32  32.2 

119  4  19.3 

5  0  36.6 

18.5 

66  26  15.0 

—  1  35  59.8 

115  41  23.9 

—  4  45  6.0 

125  19  7.8 

—  5  6  31.2 

19.0 

73  10  33.1 

2  9  8.6 

121  59  53.3 

4  54  4.0 

131  30  61.6 

6  8  46.6 

19.5 

79  52  24.7 

2  40  15.5 

•  128  15  48.5 

4  59  24.3 

137  39  49.3 

5  7  26.2 

20.0 

8(i  31  47.5 

3  8  56.7 

134  29  13.7 

5  1  7.5 

143  46  18.0 

5  2  35.1 

20.5 

93  8  37.0 

3  34  51.0 

140  40  12.4 

4  59  16.6 

149  50  33.5 

4  54  20.2 

21.0 

99  42  47.3 

—  3  57  40.7 

146  48  48.2 

—  4  53  56.4 

155  62  50.2 

—  4  42  49.8 

21.5 

106  14  11.3 

4  17  11.4 

152  55  5.2 

4  45  14.6 

161  53  21.3 

4  28  13.7 

22.0 

112  42  41.3 

4  33  12.1 

158  59  8.5 

4  33  20.4 

167  52  19.3 

4  10  43.1 

22.5 

119  8  9.8 

4  45  :M.8 

165  1  4.5 

4  18  24.7 

173  49  56.6 

3  60  30.5 

I  23.0 

125  30  30.3 

4  54  15.5 

171  1  1.8 

4  0  39.7 

179  46  25.4 

3  27  49.7 

2:^.5 

131  49  37.8 

—  4  59  13.5 

176  59  11.7 

—  3  40  18.9 

185  41  58.2 

—  3  2  55.6 

24.0 

IJW  5  29.7 

5  0  30.7 

182  55  47.9 

3  17  36.8 

191  36  48.1 

2  36  4.0 

t  24.5 

144  18  6.4 

4  58  11.8 

188  51  6.9 

2  52  48.6 

197  31  9.7 

2  7  31.4  1 

25.0 

150  27  31.8 

4  52  23.9 

194  45  28.7 

2  26  10.0 

203  25  18.5 

1  37  35.2 

25.5 

156  33  53.1 

4  43  16.2 

200  39  16.3 

1  57  57.1 

209  19  31.9 

1  6  3:).3  I 

2G.0 

162  37  21.9 

—  4  30  59.2 

206  32  55.6 

—  1  28  26.3 

215  14  9.3 

—  0  34  44.0 

26.5 

1()8  .38  14.1 

4  15  44.3 

212  26  55.8 

0  57  54.4 

221  9  31.7 

—  0  2  25.9 

■  27.0 

174  .36  49.1 

3  57  45.6 

218  21  49.0 

—  0  26  38.2 

227  6  2.5 

+  0  30  1.9 

27.5 

180  33  30.6 

3  37  Kj.I 

224  18  9.6 

-f-O  5  5.1 

233  4  7.5 

1  2  20.3 

;  28.0 

186  28  45.9 

3  14  27.2 

230  16  34.4 

0  36  57.5 

239  4  14.1 

1  34  9.8 

28.5 

1 

192  23  6.0 

2  49  35.6 

236  17  41.8 

1  8  40.8 

245  6  51.6 

2  5  10.5 

29.0 

198  17  4.6 

—  2  22  .54.8 

242  22  11.7 

4- 1  39  56.1 

251  12  31.3 

+  2  35  2.3  ; 

29.5 

204  11  18.4 

1  54  39.6 

248  30  44.4 

2  10  23.2 

257  21  45.7 

3  3  24.7 

:w.o 

210  6  26.3 

1  25  4.8 

254  43  59.6 

2  39  41.0 

263  35  7.7 

3  29  56.8 

;  30.5 

216  3  9.0 

0  54  25.8 

2(Jl  2  35.7 

3  7  27.3 

269  53  10.1 

3  54  17.2 

31.0 

222  2  8.0 

—  0  22  58.8 

267  27  9,0 

3  33  18.5 

276  16  25.0 

4  16  3.9 

31.5 

228  4  5.6 

-f.  0  8  59.2 

273  58  11.5 

+  3  56  49.9 

282  45  22.8 

+  4  34  54.7 
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FOR  GREENWICH  MEAxV  NOON  AND  MIDNIGHT. 

Day 
of 

APRIL. 

MAY. 

JUNE. 

Tiuo  Lougitadti. 

Latitude. 

True  Longitade. 

Latitude. 

True  Lottigitiide. 

Latitude. 

O   /   n 

O    /    // 

O    /    // 

O        1         II 

0    f    // 

O         1          II 

1.0 

289  iO  30.6 

4-  4  50  27.3 

326  11  1.8 

-f  5  7  10.5 

19  12  48.2 

+  1  57  13.2 

1.5 

296  2  11.1 

5  2  19.9 

333  13  50.6 

4  55  0.1 

26  30  34.7 

1  19  11.2 

2.0 

302  50  41.4 

5  10  11.3 

340  22  11.4 

4  38  2.2 

33  50  2.6 

+  0  39  43.5 

2.5 

309  46  11.1 

5  13  42.0 

347  35  47.7 

4  16  28.5 

41  10  32.4 

—  0  0  27.9 

3.0 

316  48  40.9 

5  12  35.3 

354  54  14.3 

3  50  31.4 

48  31  20.3 

0  40  38.9 

3.5 

323  58  1.3 

+  5  6  38.2 

2  16  57.2 

+  3  20  30.2 

55  51  38.7 

—  1  20  4.5 

4.0 

331  13  51.0 

4  55  42.7 

9  43  13.9 

2  46  51.2 

63  10  38.1 

1  58  1.6 

4.5 

338  35  39.2 

4  39  47.] 

17  12  13.9 

2  10  8.3 

70  27  28.1 

2  33  49.6 

5.0 

346  2  40.0 

4  18  57.1 

24  43  0.5 

1  31  1.5 

77  41  19.8 

3  6  51.9 

5.5 

353  33  58.6 

3  53  27.2 

32  14  31.3 

0  50  15.6 

84  51  27.2 

3  36  37.4 

6.0 

1  8  30.5 

+  3  23  40.1 

39  45  41.6 

-f  0  8  39.1 

91  57  8.9 

—  4  2  41.3 

6.5 

8  45  4.0 

2  50  7.1 

47  15  26.2 

—  0  32  58.3 

98  57  49.6 

4  24  44.9 

7.0 

16  22  23.1 

2  13  27.0 

54  42  41.3 

1  13  47.6 

105  53  1.4 

4  42  36.3 

7.5 

23  59  10.6 

1  34  24.6 

62  6  27.9 

1  53  2.4 

112  42  24.0 

4  56  9.3 

».o 

31  34  11.5 

0  53  48.9 

69  25  52.1 

2  30  1.0 

119  25  45.8 

5  5  23.2 

8.5 

39  6  15.7 

+  0  12  30.4 

76  40  8.8 

—  3  4  7.5 

126  3  3.0 

—  5  10  21.8 

9.0 

46  34  20.6 

0  28  41.0 

83  48  41.2 

3  34  52.5 

132  34  19.9 

5  11  12.8 

9.5 

63  57  32.7 

1  8  57.7 

90  51  2.1 

4  1  53.5 

138  59  48.2 

5  8  6.7 

10.0 

61  15  9.1 

1  47  36.9 

97  46  53.9 

4  24  54.7 

145  19  45.8 

5  1  15.9 

10.5 

68  26  38.2 

2  24  1.3 

104  36  8.9 

4  43  46.6 

151  34  35.9 

4  50  54.5 

11.0 

75  31  39.1 

—  2  57  39.6 

111  18  47.5 

—  4  58  25.0 

157  44  47.0 

—4  37  17.0 

11.5 

82  30  1.3 

3  28  6.8 

117  54  58.2 

5  8  50.3 

163  50  50.8 

4  20  38.7 

12.0 

89  21  43.1 

3  55  4.2 

124  24  56.4 

5  15  6.6 

169  53  21.7 

4  1  14.9 

12.5 

96  6  51.4 

4  18  18.3 

130  49  3.2 

5  17  20.7 

175  52  56.4 

3  39  21.0 

13.0 

102  45  39.6 

4  37  40.7 

137  7  44.0 

5  15  41.7 

181  50  12.7 

3  15  12.5 

13.5 

109  18  26.3 

—  4  53  7.1 

143  21  27.8 

.—  5  10  20.0 

187  45  48.7 

—  2  49  4.8 

14.0 

115  45  34.1 

5  4  36.5 

149  30  46.3 

5  1  27.2 

193  40  23.1 

2  21  13.2 

14.5 

122  7  28.9 

5  12  10.6 

155  36  12.7 

4  49  15.4 

199  34  33.2 

1  51  53.5 

15.0 

128  24  38.3 

5  15  53.4 

161  38  21.2 

4  33  57.4 

205  28  56.0 

1  21  21.6 

15^5 

134  37  30.9 

5  15  50.6 

167  37  46.1 

4  15  46.4 

211  24  6.6 

0  49  54.3 

16.0 

140  46  35.5 

—  5  12  9.4 

173  35  1.5 

—  3  54  55.8 

217  20  38.0 

—  0  17  49.0 

13.5 

146  52  21.0 

5  4  58.0 

179  30  40.7 

3  31  39.5 

223  19  1.0 

+  0  14  36.3 

17.0 

152  55  15.3 

4  54  25.7 

185  25  15.7 

3  6  11.8 

229  19  43.7 

0  47  2.3 

17.5 

158  55  45.3 

4  40  42.8 

191  19  17.3 

2  38  47.7 

235  23  11.0 

1  19  8,9 

18.0 

164  54  16.8 

4  24  0.4 

197  13  14.5 

2  9  42.6 

241  29  44.4 

1  CO  34.9 

16.5 

170  51  13.8 

—  4  4  30.4 

203  7  34.5 

—  1  39  12.8 

247  39  41.5 

+  2  20  58.3 

19.0 

176  46  59.0 

3  42  25.9 

209  2  41.9 

1  7  35.6 

253  53  16.3 

2  49  56.5 

19.5 

182  41  53.7 

3  18  0.6 

214  59  0.1 

0  35  9.0 

260  10  38.6 

3  17  6.1 

20.0 

188  36  18.0 

2  51  29.4 

220  56  49.9 

—  02  12.1 

266  31  54.2 

3  42  3.9 

20.5 

194  30  30.3 

2  23  8.1 

226  56  29.9 

+  0  30  55.3 

272  57  5.0 

4  4  27.0 

21.0* 

200  24  48.5 

—  1  53  13.3 

232  58  17.0 

+  13  52.3 

279  26  8.9 

+  4  23  53.5 

,  21.5 

206  19  29.2 

1  22  2.7 

239  2  25.7 

1  36  17.3 

285  59  0.5 

4  40  2.9 

;  22.0 

212  14  48.9 

0  49  54.7 

245  9  9.1 

2  7  48.2 

292  35  31.4 

4  52  36.5 

22.5 

218  11  3.5 

—  0  17  8.5 

251  18  38.4 

2  38  2.7 

299  15  30.8 

5  1  18.3 

23.0 

224  8  28.8 

-f  0  15  56.2 

257  31  3.2 

3  6  38.1 

305  58  46.1 

5  5  55.3 

23.5 

230  7  20.8 

+  0  48  58.8 

263  46  31.8 

+  3  33  12.1 

312  45  3.7 

+  56  18.2 

24.0 

236  7  56.0 

1  21  38.7 

270  5  11.9 

3  57  22.8 

319  34  9.6 

5  2  21.0 

24.5 

242  10  31.1 

1  53  34.7 

276  27  3.8 

4  18  49.2 

326  25  50.0 

4  54  2.5 

25.0 

248  15  24.0 

2  24  25.7 

282  52  31.2 

4  37  11.3 

333  19  51.6 

4  41  25.4 

25.5 

254  22  53.3 

2  53  50.5 

289  21  21.6 

4  52  10.6 

340  16  2.3 

4  24  36.8 

!  26.0 

260  33  18.0 

+  3  21  27.8 

295  53  46.1 

+  53  30.4 

347  14  11.4 

+  43  48.0 

,  26.5 

266  46  58.1 

3  46  56.8 

302  29  49.4 

5  10  56.2 

354  14  9.1 

3  39  14.8 

27,0 

273  4  14.6 

4  9  56.7 

309  9  35.8 

5  14  15.6 

1  15  46.5 

3  11  16.8 

27.5 

279  25  28.4 

4  30  7.3 

315  53  9.0 

5  13  19.2 

8  18  55.4 

2  40  17.8 

28.0 

285  51  0.2 

4  47  9.1 

322  40  32.0 

5  8  0.7 

15  23  27.3 

2  6  45.4 

28.5 

292  21  10.4 

5  0  43.1 

329  31  46.6 

4  58  17.0 

22  29  13.3 

1  31  10.0 

29.0 

298  56  17.6 

4-  5  10  31.7 

336  26  52.9 

+  4  44  9.1 

29  36  2.5 

+  0  54  4.7 

29.5 

305  36  38.6 

5  16  18.4 

343  25  49.1 

4  25  42.0 

36  43  42.1 

+  0  16  5.5 

30.0 

312  22  27.4 

5  17  48.8 

350  28  30.2 

4  3  5.4 

43  51  56.2 

—  0  22  10.4 

30.5 

319  13  53.6 

5  14  51.1 

357  34  47.7 

3  36  33.9 

51  0  25.7 

1  0  4.8 

31.0 
31.5 

326  11  1.8 

5  7  16.5 

4  44  29.1 

3  6  27.1 

58  8  47.7 

1  36  59.5 

333  13  50.6 

+  4  55  0.1 

11  57  16.8 

+  2  33  10.1 

65  16  35.7 

—  2  12  17.6 

^. 

18 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Mouth. 

JULY. 

AUGUST. 

SKFl'EMBEH. 

True  Lougitade. 

Latitude. 

True  Longitade. 

Latitude. 

True  Longitade. 

Latitode. 

0    /    // 

O    /    // 

^  <*  '    ^" 

O        1         II 

o   /    // 

O    /    » 

1.0 

58  8  47.7 

—  1  36  59.5 

109  37  49.6 

—  4  47  26.6 

157  36  22.0 

—  4  13  53^ 

1.5 

65  16  35.7 

2  12  17.6 

116  19  49.7 

4  55  45.3 

163  47  54.7 

3  54  1.8 

2.0 

72  23  19.8 

2  45  24.0 

122  58  24.7 

4  59  57.7 

169  56  23.1 

3  31  33.8 

2.5 

79  28  27.7 

3  15  46.6 

129  33  19.3 

5  0  6.8 

176  1  55.3 

3  6  48.7 

3.0 

86  31  25.6 

3  42  57.6 

136  4  20.7 

4  56  19.4 

182  4  42.3 

2  40'  5.5 

3.5 

93  31  38.6 

—  4  6  33.6 

142  31  19.4 

—  4  48  45.3 

188  4  58.3 

—  2  11  43.6 

4.0 

100  28  34.2 

4  26  16.6 

148  54  10.3 

4  37  37.3 

194  3  0.8 

1  42  2.4 

4.5 

107  21  40.1 

4  41  54.1 

155  12  52.8 

4  23  10.2 

199  59  10.6 

1  11  21.1 

5.0 

114  10  29.6 

4  53  18.8 

161  27  31.5 

4  5  40.7 

205  53  5L7 

0  39  58.6 

5.5 

120  54  39.7 

5  0  28.9 

167  38  15.5 

3  45  26.2 

211  47  31.0 

—  0  8  13.5 

6.0 

127  33  53.3 

—  5  3  27.4 

173  45  19.2 

—  3  22  45.1 

217  40  38.4 

+  0  23  .%.0 

6.5 

134  7  59.9 

5  2  21.1 

179  49  1.4 

2  57  56.0 

223  33  46.3 

0  55  12,2 

7.0 

140  36  55.5 

4  57  20.3 

185  49  45.6 

2  31  17,6 

229  27  29.3 

1  26  17.6 

7.5 

147  0  42.9 

4  48  38.0 

191  47  59.0 

2  3  7.9 

235  22  24.1 

1  56  34.7 

8.0 

153  19  31.4 

4  36  29.1 

197  44  12.6 

1  33  45.0 

241  19  8.7 

2  25  46.0 

8.5 

159  33  36.4 

—  4  21  9.7 

203  39  0.4 

—  1  3  26.7 

247  18  22.3 

+  2  53  34.0 

9.0 

165  43  19.0 

4  2  56.8 

209  32  59.0 

0  32  30.2 

253  20  44.2 

3  19  40.8 

9.5 

171  49  5.2 

3  42  7.5 

215  26  47.1 

—  0  1  12.5 

259  26  53.6 

3  43  48.0 

10.0 

177  51  24.9 

3  18  59.1 

221  21  4.7 

H-  0  30  9.4 

265  37  28.6 

4  5  36.7 

10.5 

183  50  51.7 

2  53  48.6 

227  16  32.8 

1  1  18.2 

271  53  5.4 

4  24  47.6 

11.0 

189  48  2.1 

—  2  26  52.9 

233  13  53.0 

+  1  31  56.6 

278  14  17.1 

+  4  41  LI 

11.5 

195  43  34.6 

1  58  28.6 

239  13  46.2 

2  1  46.8 

284  41  32.3 

4  53  57.2 

12.0 

201  38  8.9 

1  28  52.1 

245  16  52.3 

2  30.  30.1 

291  15  15.0 

5  3  16.5 

12.5 

207  32  25.4 

0  58  19.8 

251  23  49.7 

2  57  47.2 

297  55  41.8 

5  8  40.5 

13.0 

213  27  5.3 

—  0  27  8.3 

257  35  14.0 

3  23  17.9 

304  43  1.7 

5  9  52.0 

13.5 

219  22  48.7 

+  0  4  25.7 

263  51  36.8 

+  3  46  41.4 

311  37  14.4 

+  5  6  37.0 

14.0 

225  20  15.1 

0  36  4.7 

270  13  25.4 

4  7  36.0 

318  38  9.5 

4  58  44.7 

14.5 

231  20  2.2 

1  7  30.5 

276  41  1.3 

4  25  39.5 

325  45  26.2 

4  46  9.6 

15.0 

237  22  45.2 

1  38  24.3 

283  14  39.2 

4  40  30.1 

332  58  33.0 

4  28  52.1 

15.5 

243  28  56.5 

2  8  26.2 

289  54  26.2 

4  51  46.5 

340  16  48.3 

4  6  59.6 

16.0 

249  39  5.1 

+  2  37  15.2 

296  40  21.1 

H-  4  59  9,2 

347  39  21.6 

+  3  40  46.9 

16.5 

255  53  35.2 

3  4  £9.5 

303  32  13.3  • 

5  2  20,8 

355  6  15.1 

3  10  37.0 

17.0 

262  12  45.9 

3  29  46.4 

310  29  43.7 

5  1  7.4 

2  33  26.2 

2  37  0.2 

17.5 

268  36  51.4 

3  52  42.9 

317  32  23.9 

4  55  19.8 

10  2  49.3 

2  0  33.2 

18.0 

275  5  59.0 

4  12  56.0 

324  39  37.9 

4  44  54.1 

17  32  19.4 

1  21  58.1 

18.5 

281  40  9.8 

+  4  30  3.0 

331  50  42.7 

+  4  29  52.6 

25  0  53.9 

+  0  42  0.5 

19.0 

288  19  18.0 

4  43  42.6 

339  4  50.6 

4  10  24,5 

32  27  35.0 

4-0  1  27.6 

19.5 

295  3  11.6 

4  53  35.6 

346  21  10.8 

3  46  45.6 

39  51  31.8 

—  0  38  54.0 

20.0 

301  51  32.4 

4  59  25.5 

353  38  51.2 

3  19  18.0 

47  12  1.2 

1  18  19.6 

20.5 

308  43  56.6 

5  0  59.4 

0  67  1.7 

2  48  30,3 

54  28  28.0 

1  56  8.0 

21.0 

315  39  56.1 

+  4  58  8.8 

8  14  54.8 

+  2  14  55.4 

61  40  26.0 

—  2  31  42.5 

21.5 

322  38  59.6 

4  50  50.0 

15  31  48.2 

1  39  10.1 

68  47  37.4 

3  4  31.9 

22.0 

329  40  33.6 

4  39  4.9 

22  47  4.9 

1  1  53.6 

75  49  51.1 

3  34  10.1 

22.5 

33()  44  4.7 

4  23  0.6 

30  0  14.7 

+  0  23  45,8 

82  47  3.1 

4  0  16.4 

23.0 

343  49  0.4 

4  2  49.8 

37  10  54.0 

—  0  14  33.3 

89  39  14.7 

4  22  35.3 

23.5 

350  54  50.1 

4-  3  38  50.1 

44  18  45.4 

—  0  52  25.2 

96  26  31.7 

—  4  40  55.9 

24.0 

358  1  6.5 

3  11  24.1 

51  23  36.9 

1  29  13.3 

103  9  2.8 

4  55  11.7 

24.5 

5  7  26.1 

2  40  58.2 

58  25  2L5 

2  4  24.1 

109  46  59.5 

5  5  19.5 

25.0 

12  13  29.5 

2  8  2.1 

65  23  56,0 

2  37  27.1 

116  20  34.5 

5  11  20.0 

25.5 

19  19  1.0 

1  33  8.1 

72  19  19.8 

3  7  55.2 

122  50  1.6 

5  13  1&4 

26.0 

26  23  48.8 

+  0  56  50.3 

79  11  33.7 

—  3  35  25.0 

129  15  34.9 

—  6  11  14.4 

26.5 

33  27  43.8 

+  0  19  44.0 

86  0  39.9 

3  59  37.0 

135  37  28.2 

5  5  22.3 

27.0 

40  30  39.1 

—  0  17  35.4 

92  46  40.5 

4  20  15.0 

141  56  55.0 

4  55  50.2 

27.5 

47  32  29.1 

0  54  32.5 

99  29  37.0 

4  37  7.0 

148  11  8.4 

4  42  50.0 

28.0 

54  3:)  8.4 

1  30  32.8 

106  9  30.2 

4  50  4.2 

154  23  21.0 

4  26  35.2 

28.5 

61  32  30.9 

2  5  3.4 

112  46  20.2 

4  59  1.4 

160  32  44.3 

4  7  20.7 

29.0 

68  30  29.3 

—  2  37  33.2 

119  20  5.9 

—  5  3  57.0 

166  39  30.5 

—  3  45  23.0 

29.5 

75  26  54.4 

3  7  33.6 

125  50  45.5 

5  4  52.6 

172  43  50.6 

3  20  59.1 

30.0 

82  21  34.8 

3  34  39.0 

132  18  16.5 

5  1  53.0 

178  45  56.6 

2  54  27.3 

30.5 

89  14  17.0 

3  58  27.2 

138  42  36.7 

4  55  5.7 

184  46  0.6 

2  26  6.5 

31.0 

96  4  45.2 

4  18  40.0 

145  3  44.8 

4  44  41.4 

190  44  15.2 

1  56  16.0 

31.5 

102  52  42.1 

—  4  :%  3.0 

151  21  .39.6 

—  4  30  52.5 

196  40  54.4 

—  1  25  15.6 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month. 

OCTOBER. 

NOVKMBER. 

DECEMBER. 

Trae  Lonfj^tude. 

Latitiide. 

Tme  Longitude. 

Latitude. 

True  Longitude. 

L&titndo. 

1.0 

O    /•   // 

190  44  15.2 

O        t         II 

—  1  56  16.0 

234**  57  53!  2 

0     1      II 
+  22  32.5 

0     1      II 
268  0  6.2 

0     1      ti 
+  4  18  15.6 

1.5 

196  40  54.4 

1  25  15.6 

240  53  25.4 

2  32  11.9 

274  8  41.9 

4  35  12.6 

2.0 

202  36  13.4 

0  53  24.8 

246  50  10.6 

3  0  17.6 

280  19  52.9 

4  49  2.8 

2.5 

208  30  28.7 

—  0  21  3.6 

252  48  26.7 

3  26  31.6 

286  33  48.1 

4  59  33.2 

3.0 

214  23  58.5 

+  0  11  28.7 

258  48  33.0 

3  50  36.7 

292  50  36.9 

5  6  32.0 

3.5 

220  17  2.9 

+  0  43  52.7 

264  50  49.8 

+  4  12  16.1 

299  10  29.3 

+  59  49.9 

4.0 

223  10  4.0 

1  15  49.6 

270  55  38.5 

4  31  13.9 

305  33  36.4 

5  9  19.1 

4.5 

232  3  25.9 

1  47  0.8 

277  3  21.8 

4  47  14.9 

312  0  10.4 

5  4  54.2 

5.0 

237  57  34.7 

2  17  8.3 

283  14  23.5 

5  0  4.7 

318  30  24.2 

4  56  32.0 

5.5 

243  52  58.5 

2  45  54.4 

289  29  8.2 

5  9  29.7 

325  4  31.3 

4  44  12.2 

6.0 

249  50  7.3 

+  3  13  1.6 

295  48  0.8 

+  5  15  17.6 

331  42  45.7 

+  4  27  56.7 

6.5 

255  49  32.4 

3  38  12.7 

302  11  26.6 

5  17  16.7 

338  25  21.2 

4  7  50.9 

7.0 

261  51  46.6 

4  1  10.6 

308  39  49.9 

6  15  17.6 

345  12  30.3 

3  44  3.5 

7.5 

267  57  23.8 

4  21  38.5 

315  13  33.7 

5  9  11.8 

352  4  23.8 

3  16  46.9 

8.0 

274  6  58.2 

4  39  19.4 

321  52  58.8 

4  58  53.4 

359  1  9.6 

2  46  17.9 

8.5 

280  21  3.6 

+  4  53  56.4 

328  38  22.9 

+  4  44  19.5 

6  2  51.3 

+  2  12  57.5 

9.0 

286  40  12.9 

5  5  13.1 

335  29  58.9 

4  25  30.3 

13  9  27.5 

1  37  11.4 

9.5 

293  4  56.8 

5  12  53.0 

342  27  54.0 

4  2  30.6 

20  20  49.9 

0  59  30.4 

10.0 

299  35  43.5 

5  16  40,7 

349  32  8.6 

3  35  30.1 

27  36  42.6 

+  0  20  29.6 

10.5 

306  12  57.1 

5  16  22.1 

356  42  34.8 

3  4  44.4 

34  56  41.0 

—  0  19  11.4 

11.0 

312  56  55.8 

+  5  11  44.6 

363  58  55.4 

+  2  30  35.5 

42  20  11.4 

—  0  58  49.7 

11.5 

319  47  51.1 

5  2  38.4 

11  20  43.2 

1  53  32.2 

49  46  .n.O 

1  37  40.5 

12.0 

326  45  46.9 

4  48  57.6 

18  47  20.6 

1  14  9.9 

57  14  48.0 

2  14  57.9 

12.5 

333  50  37.4 

4  30  40.9 

26  18  0.0 

+  0  33  10.3 

64  44  3.6 

2  49  57.6 

13.0 

341  2  6.6 

4  7  52.7 

33  51  44.0 

—  0  8  39.8 

72  13  13.1 

3  21  58.3 

13.5 

348  19  47.8 

+  ?  40  44.4 

41  27  27.4 

—  0  £0  30.2 

79  41  9.1 

—  3  50  23.5 

14.0 

355  43  3.0 

3  9  35.0 

49  3  59.5 

1  31  29.5 

87  6  43.5 

4  14  43.0 

14.5 

3  11  4.1 

2  34  51.3 

56  40  5.8 

2  10  47.2 

94  28  51.0 

4  34  34.3 

15.0 

10  42  53.3 

1  57  7.7 

64  14  31.8 

2  47  35.8 

101  46  31.7 

4  49  42.8 

15.5 

18  17  25.7 

1  17  5.8 

71  46  5.3 

3  21  13.6 

108  58  53.3 

5  0  1.6 

16.0 

25  53  30.9 

+  0  35  32.7 

79  13  39.8 

—  3  51  5.3 

116  5  13.2 

—  5  5  31.6 

16.5 

33  29  55.3 

—  0  6  41.1 

86  36  15.7 

4  16  44.0 

123  4  59.8 

5  6  20.0 

17.0 

41  5  26.2 

0  48  43.5 

93  53  4.7 

4  37  50.9 

129  57  52.8 

5  2  39.3 

17.5 

48  38  53.0 

1  29  43.4 

101  3  28.6 

4  54  15.3 

136  43  43.1 

4  54  46.1 

18.0 

1      • 

56  9  11.7 

2  8  53.0 

108  7  1.1 

5  5  53.8 

143  22  32.1 

4  43  0.0 

18.5 

63  35  24.5 

—  2  45  29.4 

115  3  26.8 

—  5  12  49.5 

149  54  30.8 

—  4  27  42.1 

19.0 

70  56  43.4 

3  18  56.2 

121  52  41.8 

5  15  10.5 

156  19  58.4 

4  9  14.3 

19.5 

78  12  30.4 

3  48  44.0 

128  34  51.5 

6  13  9.0 

162  39  21.3 

3  47  59.1 

2U.0 

85  22  17.5 

4  14  30.7 

135  10  9.7 

5  6  59.9 

168  53  11.0 

3  24  18.0 

20.5 

92  25  46.9 

4  36  1.4 

141  38  57.2 

4  57  0.2 

175  2  3.0 

2  58  32.1 

21.0 

99  22  50.2 

—  4  53  7.5 

148  1  40.6 

—  4  43  28.0 

181  6  36.1 

—  2  31  2.0 

21.5 

106  13  27.6 

5  5  45.9 

154  18  50.3 

4  26  41.8 

187  7  30.9 

2  2  7.0 

22.0 

112  57  46.2 

5  13  58.3 

160  30  59.7 

4  7  0.1 

193  5  28.7 

1  32  6.0 

22.5 

119  35  59.3 

5  17  50.2 

166  38  43.9 

3  44  41.8 

199  1  11.0 

1  1  16.9 

23.0 

126  8  24.9 

5  17  30.1 

172  42  39.5 

3  20  5.5 

204  55  18.7 

—  0  29  57.5 

23.5 

132  35  24.5 

—  5  13  8.7 

17H  43  22.3 

—  2  53  29.2 

210  48  31.5 

+  0  1  34.9 

.24.0 

138  57  22.4 

5  4  58.6 

184  41  28.1 

2  25  11.1 

216  41  27.3 

0  33  2.8 

24.5 

145  14  44.2 

4  53  13.6 

190  37  31.4 

1  55  29.1 

222  34  41.6 

1  4  9.1 

25.0 

151  27  56.6 

4  38  8.4 

196  32  4.9 

1  24  41.0 

228  28  47.4 

1  34  36.1 

25.5 

157  37  26.1 

4  19  58.7 

202  25  39.7 

0  53  5.0 

234  24  14.9 

2  4  5.9 

26.0 

163  43  39.3 

—  3  59  0.7 

208  18  44.6 

—  0  20  59.3 

240  21  30.7 

+  2  32  20.7 

26.5 

169  47  1.3 

3  35  31.1 

214  11  45.9 

+  0  11  17.7 

246  20  57.8 

2  59  2.0 

27.0 

175  47  56.7 

3  9  47.1 

220  5  7.8 

0  43  27.3 

252  22  55.8 

3  23  51.5 

27.5 

181  46  48.6 

2  42  6.5 

225  59  11.9 

1  15  10.4 

258  27  40.4 

3  46  30.9 

28,0 

187  43  59.0 

2  12  47.5 

231  54  17.5 

1  46  8.1 

264  35  23.4 

4  6  42.3 

28.5 

193  .S9  48.2 

1  42  8.8 

237  50  41.6 

2  16  1.0 

270  46  12.9 

4  24  8.4 

29.0 

199  34  35.6 

—  1  10  29.4 

243  48  39.3 

+  2  44  30.0 

277  0  13.8 

+  4  38  33.0 

29.5 

205  ?8  39.5 

0  38  8.5 

249  48  23.7 

3  11  16.2 

2K3  17  27.6 

4  49  41.3 

30.0 

211  22  16.9 

—  0  5  25.8 

255  50  6.2 

3  36  0.9 

289  37  53.3 

4  57  20.3 

30.5 

217  15  44.9 

+  0  27  19.4 

261  53  57.2 

3  58  26.4 

296  1  27.6 

6  1  19.2 

31.0 

223  9  19.4 

0  59  47.1 

268  0  6.2 

4  18  15.6 

302  28  5.7 

5  1  29.7 

31.5 

229  3  16.8 

+  1  31  37.9 

274  8  41.9 

-f  4  35  12.6 

308  57  42.2 

+  4  57  46.7 

276  MOON'S  EQUATOR,    1883. 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (ft— A)  or  (ft— X  — ISQO). 

ft->. 

a7( 

1 
a 

B 

ft-X 

aA 

1 

a 

B 

o 

/ 

O     / 

o 

.  o 

i 

O     / 

o 

0 

0.0 

39 

0  0.0 

180 

46 

0.6 

.56 

1  3.9 

134 

1 

0.0 

39 

0  1.6 

179 

47 

0.6 

57 

1  4.9 

i:» 

2 

0.0 

39 

0  3.1 

178 

48 

0.6 

58 

1  6.0 

132 

3 

0.1 

39 

0  4.7 

177 

49 

0.6 

59 

1  7.0 

131 

4 

0.1 

39 

0  6.2 

176 

50 

0,6 

60 

1  8.0 

130 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

1  9.0 

129 

6 

0.2 

39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

0.2 

39 

0  15.4 

170 

56 

0.5 

69 

1  13.6 

124 

Jl 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123 

12 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  16.9 

120 

15 

0,3 

40 

0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  24.5 

164 

62 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

6^^ 

0.5 

86 

1  19.1 

117 

18 

O.'i 

41 

0  27.4 

162 

64 

0.5 

69 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

1(K) 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

e? 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  33.2 

158  • 

68 

0.4 

103 

1  22.3 

112 

2:) 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  2.3.4 

110 

25 

1 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

K« 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  2,5.3 

106 

29 

0.5 

-  44 

0  43.1 

1.51 

75 

0.3 

150 

1  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0.2 

186 

1  2(>.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2 

222 

1  27.4 

100 

a5 

0.5 

47 

0  51.0 

145 

81 

0.2 

247 

1  27.7 

99 

36 

0J5 

48 

0  52.2 

144 

82 

0.2 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

96 

39 

0.6 

50 

0  55.9 

141 

85. 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

O.l 

740 

1  28.7 

93 

1    42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

92 

43 

0.6 

53 

1  0.6 

137 

89 

0.0 

2220 

1  28.8 

91 

44 

0.6 

54 

1  1.7 

136 

90 

0.0 

00 

1  28.8 

90 

45 

0.6 

55 

1  2.8 

135 

r 

aX 

1 
a 

B 

ft-:^ 

aA 

1 
a 

B 

ft-3^ 

1 

A  A  has  the  sign  of  tan  (A  —  ft  ) 
a  has  the  sign  of  cos  (ft  —  A  ) 
B  has  the  sign  of  sin  (ft  —  A) 
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OBLIQUITY,  PRECESSION,  ETC.,  1883. 


FOE  GREENWICH  MEAN  NOON. 

1 

Dftte. 

Apparent 
Obflqulty 

of  the 
Eclipflo. 

Equation  of  Bqninoxea 

Preceaaion 

of 
Equinoxes 

in 

The  Snn'B 

liem 
LoDsitnde 

oi  jfLoons 
Aacendin£ 

(Hanbem.) 

In  Longitude. 

InB.  A. 

Longitade. 

Aberration. 

Hot.  Par. 

Node. 

Jan.        0 

23  27    9r27 

+  13r49 

+0.825 

aoo 

-2d!80 

9.00 

227  58'.?  , 

10 

9.28 

13.77 

0.842 

1.38 

20.79 

9.00 

227  26.9  ' 

20 

9.34 

13.94 

0.853 

2.75 

20.77 

8.99 

226  55.1 

30 

9.45 

13.97 

0.854 

4.13 

20.74 

8.98 

226  23.4 

Feb.       9 

9.57 

13,86 

0.848 

5.50 

20.71 

8.96 

225  51.6 

19 

23  27     9.68 

+ 13.60 

+0.832 

6.88 

-20.67 

8.94 

225  19.8 

March    1 

9.73 

13.20 

0.807 

8.26 

20.63 

8.92 

224  48.0  1 

11 

9,75 

12.71 

0.777 

9.63 

20.57 

8.90 

224  16.3  1 

21 

9.70 

12.17 

0.744 

11.01 

20.51 

8.87 

223  44.5  1 

31 

9.59 

11.63 

0,711 

12.38 

20.45 

8.85 

223  12.7 

April    10 

23  27    9,42 

+  11.14 

+0.681 

13.76 

-20.39 

8.82 

222  41.0 

20 

9.20 

10.76 

0.658 

15.14 

20.34 

8.80 

222    9.2 

30 

8.97 

10.50 

0.642 

16.51 

20.29 

8.78 

221  37.4 

May      10 

8.71 

10.37 

0.634 

17.89 

20.24 

8.76 

221     5.6 

20 

8.47 

10.38 

0.635 

19.26 

20.19 

8.74 

220  33.9 

30 

23  27     8.26 

+  10.51 

+0.643 

20.64 

-20.16 

8.72 

220    2.1 

June       9 

8.09 

10.74 

0.657 

22.02 

20.13 

8.71 

219  30.3 

19 

7.97 

11.01 

0.673 

23.39 

20.11 

8.71 

218  58.6 

29 

7.93 

11.28 

0.690 

24.77 

20.11 

8.70 

218  26.8 

July       9 

7.94 

11.52 

0.705 

26.14 

20.10 

8.70 

217  55.0 

19 

23  27    8.00 

+  11.70 

+0.716 

27.52 

-20.12 

8.71 

217  23.2 

29 

8.09 

11.75 

0.719 

28.90 

20.14 

8.72 

216  51.5 

Aug.      8 

8.20 

11.68 

0.714 

30.27 

20.17 

8.73 

216  19.7  : 

18 

8.32 

11.48 

0.702 

31.65 

20.20 

8.75 

215  47.9  ' 

28 

8,41 

11.15 

0.682 

33.02 

20.24 

8.77 

215  16.2  : 

Sept.      7 

23  27     8.46 

+ 10.70 

+0.654 

34.40 

-20.29 

8.79 

214  44.4  : 

17 

8.46 

10.18 

0.623 

35.78 

20.35 

8.81 

214  12.6 

27 

8.39 

9.62 

0.588 

37.15 

20.41 

.     8.84 

213  40.8 

Oct.       7 

8.27 

9.08 

0.555 

38.53 

20.47 

8.87 

213    9.1 

17 

8.10 

8.60 

0.526 

39.90 

20.53 

8.88 

212  37.3  , 

27 

23  27    7.89 

+  8.23 

+0.503 

41.28 

-20,59 

8.91 

212    5.5 

Nov.      6 

7.65 

7.99 

0.489 

42.66 

20.64 

8.93 

211  33.7 

16 

7.41 

7.92 

0.484 

44.03 

20.69 

8.95 

211    2.0 

26 

7.18 

7.99 

0.489 

45.41 

20.73 

8.97 

210  30.2 

Dec.       6 

7.00 

8.17 

0.500 

46.78 

20.76 

8.98 

209  58.4 

16 

23  27     6.88 

+  8.42 

+0.515 

48.16 

-20.78 

8.99 

209  26.6 

26 

6.82 

8.73 

0.534 

49.54 

20.79 

9.00 

208  54.9 

36 

23  27     6.82 

+  9.02 

+0.552 

50.91 

-20.79 

9.00 

208  23.1 

Mean  Obliq 

[uity,  1883.0,    23^2riyv 

98  (Hansen). 

Mean  Oblic 

[uity,  1883.0,     23°  27'  l^'.i 

66  (Peters). 

DaUy  Motion 

Precession 

for  1883.5 

.     .  50'^2600       lo^ 

y  1.70122 

of  a, 

Precession 

in  a  Solar  Day  .     •     .     • 

.     .     0^^1376       loj 

I  9.13863 

— 3M77 

Precession 

in  a  Sidereal  Day  .     .     . 

.     .     0^^.1372       loj 

I  9.13744 

Sun^s  Mear 

i  Equatorial  Horizontal  Pan 

illax    8^^848         lo^ 

I  0.94685 

. 

ASTRONOMICAL   EPHEMERIS 


FOR   THE 


MERIDIAN  OF  WASHINGTON 
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280  FORMULA  FOR  STAR-REDUOTIONS,  1883. 


FORMULiE  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVE. 

NOTATION. 
r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Beseelian  fictitious  year^ 
(1882,  December  30^.985  =  1883,  January  0<i.O  —  0^.015,  Washington  mean  Ume), 
ttoi  &oi  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year, 
a,  <5,    the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
1^  y,  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 
{I,  the  longitude  of  the  moon's  ascending  node, 
u,  the  obliquity  of  the  ecliptic, 
r,  the  longitude  of  the  sun's  perigee, 
r',  the  longitude  of  the  moon's  perigee, 
([  ,  the  moon's  mean  longitude. 

BES8ELIAN  STAB-NUMBERS. 

J^^  T  --  0.34247  sin  Q  —  0.00011  sin  (3  0  —  T) 

+  0.00410  sin  2  ^  —  0.00005  Bin  2  (  0  —  ft  ) 

—  0.02521  sin  2  0  +  0.00010  sin  2  (  0  —  r'  ) 
+  0.00293  sin  (0  +  82<»  10').  +  0.00009  sin  (2  T'  —  ft  ) 
+  0.00025  sin  (2  0  —  ft)  +  0.00005  cos  T' 

—  0.00405  sin  2  ([  +  0.00004  sin  2  V 
+  0.00135  sin  (<[   —  T') 

B  =  —  9!2238  cos  ft  —  0.0027  cos  (3  0  —  T) 

+  0.0895  cos  2  ft  +  0.0067  cos  (2  0  —  ft  ) 

—  0.5506  cos  2  0  +  0.0024  cos  (2  r'  —  ft) 

—  0.0092  cos  (  0  +  280®  55')  —  0.0023  sin  V 

—  0.0886  cos  2  d  +  0.0008  cos  2  T' 

C  :=  —  20.4451  cos  Q  cos  0 

i)  =  _  20.4451  sin  0 

J5  =  —    0.0462  sin  ft  +  0".0014  sin  2  ft  —  0".0033  sin  2  0 

Bessel's  Star 'Constants, 
a  ssz  3>.07240  -f-  1*.33690  sin  Oo  tan  do  =  precession  in  right  asceasioB 
b  =  iV^oBOo  tan  do 
c  ^  ^  cos  Oo  sec  do 
d^=  ^  sin  tto  sec  do 

a'  =s:  20" .0535  cos  Oo  ^  precession  in  declination 

6'  srs  —  sin  cto 

c'  ^  tan  u  cos  do  —  sin  Oo  sin  do 

d'  sss  COS  tto  sin  do 

Reduction  to  Apparent  Position, 
a  =  ao+  Tfi    +  Aa   -^  Bb   -^  Cc   +  Dd  +  E  (in  time) 

d  =  do  +  r/  +  Aaf  +  Bbf  +  Cc'  -J-  Dd*  (in  arc) 

INDEPENDENT  STAR-NUMBERS, 
f  ^  46".0860  ^  +  £  (in  arc)  =  3-.07240  ^  +  ^i^  £  (in  time) 
^  sin  G  =  B  A  sin  //  =s  C  •  —  r 

^  cos  G  =  20".0535  A  A  cos  K  =  D  »  —  0  ton  « 

Reduction  to  Apparent  Position, 
a  =  Co  +  /  +  T  fi  -\-  fn  g  Bin  (G  +  a)  ton  d  +  j^  A  sin  (H+a)  sec  6  (in  time) 

d  =s  do  +  r  ^'  +  ^  cos  (G  4-  a)  +  A  cos  (/I  -f-  a)  sin  d  -f-  i  cos  d  (in  arcj 

Notes. — (1)  When  only  one  or  two  apparent  positions  of  a  star  are  required,  or  when  Bessel's 
star- constants  are  not  known  with  sufficient  accuracy,  the  independent  star- numbers  ; 
are  more  convenient.    Otherwise,  the  Besselian  star-numbers  are  more  convenient.  ! 

(2)  In  using  the  star- constants  of  the  British  Association  Catalogue^  a,  6,  c,  d^  a',  A',  c',  «f', 
must  be  changed  to  c,  <2,  a,  6,  — c',  —  <2',  — a',  — 6',  respectively. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Dihy. 
(Sid.  Hoar.) 

Log  A, 

Log  B. 

LogC. 

LogD. 

Solar  Di^. 
(Sid.  Hour.) 

Log  J[. 

Log  B. 

Logo. 

Logi). 

Jan.      0 

+  9.4278 

+  0.8206 

-0.5338 

+  1.3032 

Feb.     15 

+  9.6023 

+  0.8002 

-1.1978 

+  1.0440 

1 

9.4302 

0.8218 

0.5735 

1.3017 

16 

9.6066 

0.8003 

1.2027 

1.0319 

2 

9.4335 

0.8238 

0.6098 

1.3001 

17 

9.6109 

0  7991 

1.2074 

1.0193 

3 

9.4380 

0.8262 

0.6431 

1.2983 

h     '« 

9.6147 

0.7968 

1.2118 

1.0062 

4 

9.4439 

0.8285 

0.6739 

1.2964 

(10.«)  19 

9.6178 

0.7937 

1.2160 

0.9925 

(T^m  5 

+  9.4509 

+  0.8302 

-0.7026 

+  1.2943 

20 

+  9.6199 

+  0.7901 

-1.2201 

+  0.9782 

6 

0.4585 

0.8308 

0.7293 

1.2921 

21 

9.6210 

0.7868 

1.2240 

0.9634 

7 

9.4662 

0.8302 

0.7543 

1.2897 

22 

9.6214 

0.7842 

1.2278 

0.9480 

8 

9.4734 

0.8285 

0.7780 

1.2871 

23 

9.6213 

0.7828 

1.2314 

0.9318 

9 

9.4798 

0.8258 

0.8003 

1.2844 

24 

9.6211 

0.7828 

1.2348 

0.9148 

10 

+  9.4849 

+  0.8228 

-  0.8213 

+  1.2816 

25 

+  9.6213 

+  0.7840 

-1.2381 

+  0.8970 

11 

9.4889 

0.8199 

0.8412 

1.2786 

26 

9.6221 

0.7860 

1.2412 

0.8784 

12 

9.4919 

0.8176 

0.8601 

1.2755 

27 

9.6238 

0.7884 

1.2441 

0.8588 

13 

9.4943 

0.8164 

0.8781 

1.2722 

28 

9.6264 

0.7904 

1.2469 

0.8381 

14 

9.4966 

0.8163 

0.8952 

1.2687 

Mar.     1 

9.6296 

0.7917 

1.2496 

0.8163 

15 

+  9.4994 

+  0.8174 

-0.9116 

+  1.2650 

2 

+  9.6332 

+  0.7918 

-1.2521 

+  0.7932 

16 

9.5029 

0.8191 

0.9272 

1.2612 

3 

9.6368 

0.7907 

1.2544 

0.7686 

17 

9.5074 

0.8211 

0.9422 

1.2572 

4 

9.6401 

0.7885 

1.2566 

0.7421 

18 

9.5129 

0.8228 

0.9565 

1 .25.30 

,      C 

9.6426 

0.7855 

1.2587 

0.7145 

19 

9.5190 

0.8237 

0.9702 

1.2487 

(ll.«)  6 

9.6444 

0.7824 

1.2606 

0.6845 

(8.«)20 

+  9.5254 

+  0.8235 

-0.9833 

+  1.2442 

7 

+  9.6454 

+  0.7797 

-  1.2624 

+  0.6621 

21 

9.5315 

0.8221 

0.9960 

1.2395 

8 

9.6458 

0.7780 

1.2640 

0.6170 

22 

9.5369 

0.8195 

1.0081 

1.2346 

9 

9.6460 

0.7776 

1.2655 

0.5788 

23 

9.5412 

0.8163 

1.0198 

1.2295 

10 

9.6462 

0.7786 

1.2669 

0.5366 

24 

9.5444 

0.8128 

1.0311 

1.2242 

11 

9.6469 

0.7807 

1.2681 

0.4898 

26 

+  9.5465 

+  0.8096 

-  1.0419 

+  1.2188 

12 

+  9.6483 

+  0.7835 

- 1.2692 

+  0.4372 

26 

-9.5477 

0.8073 

1.0523 

1.2131 

13 

9.6505 

0.7864 

1.2701 

0.3772 

27 

9.5485 

0.8061 

1.0623 

1.2072 

14 

9.6533 

0.7888 

1.2709 

0.3076 

28 

9.5494 

0.8061 

1.0720 

1.201.1 

15 

9.6566 

0.7903 

1.2716 

0.2245 

29 

9.5506 

0.8072 

1.0814 

1.1947 

16 

9.6600 

0.7906 

1.2722 

0.1215 

30 

+  9.5532 

+  0.8089 

-1.0904 

+  1.1881 

17 

+  9.6632 

+  0.7897 

-1.2726 

+  9.9860 

31 

9.5565 

0.8107 

1.0990 

1.1813 

18 

9.6657 

0.7878 

1.2729 

9.7888 

Feb.      1 

9.5607 

0.8120 

1.1074 

1.1742 

19 

9,6675 

0.7853 

1.2730 

+  9.4161 

2 

9.5656 

0.8124 

1.1155 

1.1669 

20 

9.6684 

0.7829 

1.2731 

-8.9684 

3 

9.5708 

0.8116 

1.1233 

1.1593 

21 

9.6686 

0.7812 

1.2730 

9.6500 

(•*0)  4 

+  9.5757 

+  0.8096 

-1.1308 

+  1.1515 

(IM)22 

+  9.6683 

+  0.7805 

-1.2728 

-  9.9036 

5 

9.5800 

0.8065 

1.1381 

1.1434 

23 

9.6678 

0.7812 

1.2724 

0.0622 

6 

9.5835 

0.8029 

1.1451 

1.1350 

24 

9.6675 

0.7833 

1.2719 

0.1779 

7 

9.5860 

0.7993 

1.1519 

1.1262 

25 

9.6679 

0.7863 

1.27  J  3 

0.2695 

8 

9.5877 

0.7963 

1.1584 

1.1172 

26 

9.6689 

0.7898 

1.2706 

0.3448 

9 

+  9.5888 

+  0.7942 

-1.1647 

+  1.1079 

27 

+  9.6708 

+  0.7932 

-1.2697 

-  0.4086 

10 

9.5897 

0.7934 

1.1708 

1.0982 

28 

9.6734 

0.7960 

1.2087 

0.4639 

H 

9.5906 

0.7938 

1.1766 

1.0881 

29 

9.6764 

0.7977 

1.2675 

0.5129 

12 

9.5925 

0.7953 

1.1822 

1.0776 

30 

9.6795 

0.7982 

1.2662 

0.5569 

13 

9.5950 

0.7972 

1.1876 

1.0668 

31 

9.6825 

0.7975 

1.2648 

0.5968 

14 

+  9.5983 

+  0.7990 

-1.1928 

+  1.0556 

32 

+  9.6849 

+  0.7960 

-1.2633 

-  0.6329 

15    +9.6023 

+  0.8002 

-1.1978 

+  1.0440 

33    +9.0807 

+  0.7942 

-1.2016 

-0.0663 

January  0  to  January  14,  £  =»  +  0".04 


January  16  to  October  2,  ^  =  +  0".03 
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• 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Dfty. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

Log  C. 

Log  D. 

Solar  Dfty. 
(Sid.Honr.) 

Log  A, 

• 

TjogB. 

LogC. 

LogD. 

Apr.       ] 

+  9.6849 

+  0,7960 

-  1.2633 

-0.6329 

Maj    17 

+  9.7642 

+  0.8536 

-1.0104 

-1.2336 

2 

9,6867 

0.7942 

1.2616 

0.6663 

18 

9.7650 

0.8565 

0.9990 

1.2383 

3 

9.6878 

0.7926 

1.2598 

0.6971 

19 

9.7663 

0.8601 

0.9872 

1.2428 

4 

9.6883 

0.7918 

1.2579 

0.7258 

20 

9.7683 

0.8638 

0.9749 

1.2471 

5 

9.6885 

0.7922 

1.2558 

0.7526 

21 

9.7709 

0.8672 

0.9622 

1J2513 

(13.«)  6 

+  9.6888 

+  0.7939 

-1.2536 

-  0.7777 

(ia!«)22 

+  9.7740 

+  0.8696 

-0.9469 

-1.2553 

7 

9.6893 

0.7968 

1.2512 

0.8012 

23 

9.7773 

0.8714 

0.9351 

1.2591 

8 

9.6905 

0.8005 

1.2487 

0.B234 

24 

9.7807 

0.8720 

0.9207 

1.2628 

9 

9.6924 

0.8045 

1.2461 

0.8444 

25 

9,7838 

0.8715 

0.9057 

1.2663 

10 

9.6949 

0.8081 

1.2433 

0.8643 

26 

9.7865 

0.8705 

0.8901 

1.2697 

11 

+  9.6980 

+  0.8110 

- 1.2404 

-0.8832 

27 

+  9.7886 

+  0.8692 

-0.8737 

-1.2730 

12 

9.7013 

0.8128 

1.2374 

0.9012 

28 

9.7902 

0.8684 

0.8566 

1.2761 

13 

9.7044 

0.81.33 

1.2342 

0.9184 

29 

9.7914 

0.8682 

0.6387 

1.2790 

14 

9.7072 

0.8  J  28 

1.2308 

0.9347 

30 

9.7924 

0.8691 

0.8199 

1.2816 

15 

9.7093 

0.8117 

1.2272 

0.9503 

31 

9.7936 

0.8710 

0.6001 

1.2845 

16 

+  9.7107 

+  0.8104 

-1.2235 

-  0.9653 

Jiuie     1 

+  9.7951 

+  0.8737 

-0.7792 

-1.2870 

17 

9.7114 

0.8095 

1.2197 

0.9796 

2 

9.7971 

0.8769 

0.7571 

1.2894 

18 

9.7115 

0.8095 

1.2157 

0.9034 

3 

9.7997 

0.8801 

0.7337 

1.2917 

19 

9.7114 

0.8107 

1.2116 

1.0066 

4 

9.8028 

0.8828 

0.7090 

1.2938 

20 

9.7116 

0.8131 

1.2073 

1.0192 

5 

9.8062 

0.8847 

0.6826 

1.2958 

(14!!o)2l 

+  9.7119 

+  0.8166 

-1.2028 

-1.0314 

(IT^O)  6 

+  9.8097 

+  0.8856 

-0.6543 

-1.2977 

22 

9.7130 

0.8207 

1.1981 

1.0431 

7 

9.€129 

0.8854 

0:6239 

1.2994 

23 

9.7148 

0.8248 

M933 

1.0544 

8 

9.8158 

0.8843 

0.5912 

1.3010 

24 

9.7174 

0.8284 

1.1883 

1 .0653 

"9 

9.8181 

0.8828 

0.5558 

1.3024 

25 

9.7204 

0.831 1 

1.1831 

1.0758 

10 

9,8198 

0.8813 

0.5169 

1.3038 

26 

+  9.7237 

+  0.8327 

-1.1778 

-1.0859 

11 

+  9.8210 

+  0.8802 

-  0.4742 

-  1.3050 

27 

9.7209 

0.8331 

1.1722 

1.0956 

12 

9.8218 

0.8600 

0.4266 

1.3061 

28 

9.7297 

0.8326 

1.1664 

1.1050 

13 

9.8225 

0.8807 

0.3730 

1.3071 

29 

9.7320 

0.8316 

1.1605 

1.1141 

14 

9.8234 

0,6825 

0.3118 

1.3079 

30 

9.7336 

0.8306 

1.1543 

1.1229 

15 

9.8247 

0.8849 

0.2405 

1.3087 

May      1 

+  9.7347 

+  0.8302 

-1.1479 

-1.1314 

16 

+  9.8265 

+  0.8877 

-0.1548 

-1.3093 

2 

9.7355 

0.8308 

1.1413 

1.1395 

17 

9.8289 

0.6903 

0.0479 

1.3098 

3 

0.7362 

0.a325 

1.1345 

1.1474 

18 

9.8317 

0.8923 

9.9053 

1.3102 

4 

9.7371 

0.8353 

1.1275 

1.1551 

19 

9.8348 

0.8934 

9.6920 

1.3104 

5 

9.7384 

0.8390 

1.1202 

1.1625 

20 

9.8380 

0.8934 

-  9.2550 

1.3106 

(15.«)  6 

+  9.7404 

+  0.8430 

-11126 

-1.1696 

(18.«)21 

+  9.8410 

+  0,8924 

+  9.1209 

-1.3106 

7 

9.7431 

0.8469 

1.1048 

1.1765 

22 

9.8436 

0.8907 

9.6474 

1.3105 

8 

9.7462 

0.8.501 

1.0968 

1.1832 

23 

9,o40o 

0.8887 

9.6785 

1.3102 

9 

9.7497 

0.8524 

1.0884 

1.1896 

24 

9.8474 

0.8869 

0.0284 

1.3099 

10 

9.7532 

0.8535 

1.0798 

1.1958 

25 

9.8487 

0.8856 

0.1396 

1.3094 

11 

+  9.7563 

+  0.8536 

-  1 .0709 

-1.2018 

26 

+  9.6498 

+  0.8652 

+  0.2279 

-1.3088 

12 

9.7590 

0.8529 

1.0617 

1.2076 

27 

9.8609 

0.8858 

0.3011 

1.3081 

13 

9.7610 

0.8519 

1.0521 

1.2132 

28 

9.8522 

0.8873 

0.3637 

1.3073 

14 

9.7623 

0.8511 

1.0423 

1.2186 

29 

9.8539 

0.8694 

0.4183 

1.3063 

15 

9.7631 

0.8510 

1.0320 

1.2238 

30 

9.8560 

0.8917 

0.4667 

1.3052 

16 

+  9.7637 

+  0.8517 

-1.0214 

-1.2288 

31 

+  9.8587 

+  0.8937 

+  0.6101 

-1.3040 

17 

+  9.7642 

+  0.8536 

-1.0104 

-  1 .2336 

32 

+  9.8616 

+  0.8949 

+  0.5494 

-1.3027 

-B  =  +  0".03 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

1 

1  Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Log  B, 

LogCj 

Log  D. 

Solar  Pay. 
(Sid.  Hour.) 

Log  J[. 

Log  B, 

LogC. 

Logi). 

1 
Julj      1 

+  9.8587 

+  0.8937 

+  0.5101 

-1.3040 

Aug.    16 

+  9.9380 

+  0.8658 

+  1.1806 

-1.0806 

2 

9.8616 

0.8949 

0.5494 

1.3087 

17 

9.9330 

0.8687 

1.1858 

1.0704 

3 

9.8647 

0.8958 

0.5854 

1.3018 

18 

9.9337 

0.a599 

1.1909 

1.0598 

4 

9.8677 

0.8944 

0.6185 

1.8996 

19 

9.9340 

0.8580 

1.1958 

1.0489 

5 

9.8704 

0.8987 

0.6491 

1.8979 

80 

9.9343 

0.8571 

1.8005 

1.0375 

(10.«)  6 

+  9.8785 

+  0.8904 

+  0.6776 

-1.8961 

CiilVsi 

+  9.9346 

+  0.a573 

+  1.8050 

-1.0857 

7 

9.8748 

0.8880 

0.7043 

1.8941 

88 

9.9358 

0.a585 

1.8093 

1.0134 

8 

9.8753 

0.8858 

0.7893 

1.8980 

23 

9.9361 

0.8608 

1.8135 

1.0006 

9 

9,8761 

0.8844 

0.7588 

1.8898 

84 

9.9374 

0.8619 

1.8175 

0.9874 

10 

9.8766 

0.8839 

0.7749 

1.8875 

25 

9.9391 

0.8638 

1.8814 

0.9736 

11 

+  9.8773 

+  0.8844 

+  0.7959 

-1.8850 

26 

+  9.9410 

+  0.8636 

+  1.8851 

-0.9598 

12 

9.8788 

0.8a58 

0.8159 

1.8884 

27 

9.9430 

0.8631 

1.8887 

0.9441 

13 

9.8795 

0.8876 

0.8348 

1.8796 

28 

9,9448 

0.8614 

1.8381 

0.9884 

14 

9.8818 

0.8894 

0.8588 

1.8767 

29 

9.9463 

0.8590 

1.8354 

0.9119 

15 

9.8834 

0.8908 

0.8700 

1.8737 

30 

9.9473 

0.8561 

1.8385 

0.8946 

16 

+  9.8860 

+  0.8913 

+  0.8865 

-  1.8705 

31 

+  9,9479 

+  0.8538 

+  1.8415 

-  0.8765 

17 

9.8886 

0.8909 

0.9088 

1.8678 

Sept.     1 

9.9481 

0.8509 

1.8443 

0.8575 

18 

9.8918 

0.8894 

0.9178 

1.8637 

2 

9.9480 

0.8496 

1.8470 

0.8375 

19 

9.8935 

0.8871 

0.9317 

1.8601 

3 

9.9479 

0.8494 

1.8496 

0.8164 

20 

9.8954 

0.8843 

0.9455 

1.8563 

4 

9.9478 

0.8503 

1.8580 

0.7940 

(90.«)2l 

+  9.6968 

+  0.8815 

+  0.9588 

-1.8583 

(as!«)  5 

+  9.9481 

+  0,8580 

+  1.8543 

-  0.7703 

88 

9.8978 

0.8798 

0.9716 

1.8488 

6 

9.9487 

0.8541 

1.8564 

0.7451 

83 

9.8986 

0.8777 

0.9839 

1.8439 

7 

9.9497 

0.8568 

1.8584 

0.7188 

84 

9.8993 

0.8773 

0.9958 

1.8395 

8 

9.9511 

0.a576 

1.8603 

0.6893 

85 

9.9001 

0.8778 

1.0073 

1.8349 

9 

9.9586 

0.8581 

1.8681 

0.6583 

86 

+  9.9018 

+  0.8791 

+ 1.0183 

-1.8308 

10 

+  9.9548 

+  0.8575 

+  1 .8637 

-  0.6848 

87 

9.9087 

0.8807 

1.0889 

1.8853 

11 

9.9557 

0.a559 

1.8658 

0.5881 

88 

9.9047 

0.8888 

1.0398 

1.8808 

18 

9.9570 

0.8537 

1.8665 

0,5479 

89 

9.9070 

0.8831 

1.0491 

1.8149 

13 

9.9578 

0.8518 

1.8678 

0.50:)5 

30 

9.9095 

0.8831 

1.0587 

1.8094 

14 

9.9583 

0.8489 

1.8689 

0.4539 

31 

+  9.91 19 

+  0.8880 

+ 1 .0679 

-  1.8037 

15 

+  9.9585 

+  0.8473 

+  1.8698 

-  0.3978 

Aug.     1 

9.9141 

0.8800 

1.0769 

1.1978 

16 

9.9585 

0.8468 

1.8707 

0.3331 

8 

9.9160 

0.8778 

1.0855 

1.1917 

17 

9.9586 

0.8475 

1.8714 

0.8565 

3 

9.9173 

0.8741 

1.0939 

1.1854 

18 

9.9588 

0.84!)8 

1.8720 

0.1639 

4 

9.9188 

0.8718 

1.1080 

1.1789 

19 

9.9594 

0.8516 

1.8785 

0.0453 

h      5 

+  9.9186 

+  0.8690 

+  1.1098 

-1.1781 

(•.•)80 

+  9.9603 

+  0.8548 

+  1.8788 

-9.8800 

(31.«)  6 

9.9188 

0.8677 

1.1174 

1.1651 

81 

9.9616 

0.a566 

1.8730 

9.6114 

7 

9.9190 

0.8674 

1.1847 

1.1579 

88 

9.9638 

0.8588 

1.8731 

-  8.7784 

8 

9.9194 

0.8688 

1.1318 

1.1505 

83 

9.9649 

0.8589 

1.2731 

+  9.461 1 

9 

9.9801 

0.8696 

1.1386 

1.1488 

84 

9.9665 

0.8585 

1.8789 

9.8046 

10 

+  9.9818 

+  0.8718 

+  1.1458 

- 1.1348 

85 

+  9.9679 

+  0.8578 

+  1.2786 

+  9.9943 

11 

9.9888 

0.8785 

1.1516 

1.1865 

86 

9.9689 

0.8553 

1.8728 

0.1858 

18 

9.9846 

0.8730 

1.1578 

1.1180 

87 

9.9695 

0.8533 

1.8716 

0.8866 

13 

9.9867 

0.8786 

1.1638 

1.1090 

88 

9.9697 

0.8517 

1.8709 

0.3084 

14 

9.9887 

0.8718 

1.1696 

1.0999 

89 

9.9697 

0.8510 

1.8701 

0.3778 

15 

+  9.9305 

+  0.8688 

+  1.1758 

-1.0904 

30 

+  9.9695 

+  0.8515 

+  1.8698 

+  0.4364 

16    +9.9380 

+  0.8658 

+  1.1806 

-1.0806 

31    +9.9693 

+  0.8530 

+  1.2681 

+  0.4884 

i?  «  4-  0".03 
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FOE  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.Hoiir.) 

Log  A. 

Log  B. 

LogO. 

Log  D. 

Sr»larDay. 
(Sid.  Hour.) 

Log  A, 

Log  B, 

LogC. 

LogD. 

Oct.       1 

+  9.9693 

+  0.8530 

+  1.2681 

+  0.4884 

Nov.    16 

+  0.0135 

+  0.9148 

+  1.0366 

+  1.2215 

2 

9.9693 

0.8555 

1.2669 

0.5348 

17 

0.0155 

0.9160 

1.0257 

1.2268 

3 

9.9697 

0.8586 

1.2656 

0.5766 

18 

0.0174 

0.9162 

1.0143 

1.2320 

,      4 

9.9705 

0.8617 

1.2641 

0.6146 

h     1^ 

0.0190 

0.9157 

1.0025 

1.2370 

(l.#)  5 

9.9717 

0.8643 

1.2625 

0.6495 

(4.«)20 

0.0204 

0.9148 

0.9902 

1.2417 

6 

+  9.9732 

+  0.8661 

+  1.2608 

+  0.6817 

21 

+  0.0214 

+  0.9139 

+  0.9774 

+  1.2463 

7 

9.9747 

0.8669 

1.2589 

0.7115 

22 

0.0220 

0.9135 

0.9640 

1.2507 

8 

9.9762 

0.8667 

1.2569 

0.7393 

23 

0.0224 

0.9139 

0.9501 

1.2549 

9 

9.9775 

0.8656 

1.2547 

0.7653 

24 

0.0228 

0.9152 

0.9356 

1.2590 

10 

9.9785 

0.8642 

1.2524 

0.7898 

25 

0.0233 

0.9174 

0.9205 

1.2629 

11 

+  9.9791 

+  0.8626 

+  1.2500 

+  0.8129 

26 

+  0.0240 

+  0.9203 

+  0.9046 

+  1.2666 

12 

9.9794 

0.8620 

1.2474 

0.8347 

27 

0.0251 

0.9234 

0.8880 

1.2702 

13 

9.9795 

0.8622 

1.2446 

0.8553 

28 

0.0265 

0.9263 

0.8706 

1.2736 

14 

9.9797 

0.8635 

1.2417 

0.8749 

29 

0.0263 

0.9287 

0.8523 

1.2768 

15 

9.9799 

0.8658 

1.2387 

0.8935 

30 

0.0302 

0.9302 

0.8331 

1.2800 

16 

+  9.9804 

+  0.8689 

+  1.2355 

+  0.9112 

Dec.      1 

+  0.0321 

+  0.9307 

+  0.8129 

+  1.2528 

17 

9.9814 

0.8724 

1. 2:^22 

0.9281 

2 

0.0340 

0.9304 

0.7915 

1.2855 

18 

9.9826 

0.8757 

1.2287 

0.9443 

3 

0.0356 

0.9294 

0.7687 

1.2881 

19 

9.9842 

0.8784 

1.2250 

0.9598 

h      4 

0.0369 

0.9282 

0.7447 

1.2906 

20 

• 

9.9860 

0.8803 

1.221 1 

0.9746 

(a.«)  5 

0.0379 

0.9271 

0.7192 

1.2929 

(8.«)2l 

+  9.9878 

+  0.8811 

+  1.2171 

+  0.9888 

6 

+  0.0387 

+  0.9266 

+  0.6918 

+  1.2951 

22 

•f.&IOiM 

0.8809 

1 .2129 

1.0025 

7 

0.0394 

0.9269 

0,6623 

1.2971   \ 

23 

9.9907 

0.8801 

1.2086 

1.0156 

8 

0.0401 

0.9281 

0.6307 

1.2990  j 

24 

9.9916 

0.8790 

1.2041 

1.0282 

9 

0.0410 

0.9301 

0.5965 

1.3007   . 

25 

9.9921 

0.8782 

1.1993 

1.0403 

•      10 

0.0421 

0.9327 

0.5590 

1.3023  ' 

1 

26 

+  9.9923 

+  0.8781 

+  1.1944 

+ 1.0520 

11 

+  0.0436 

+  0.9353 

+  0.5179 

+  1.3038  • 

27 

9.9924 

0.8789 

1.1893 

1.0632 

12 

0.0454 

0.9376 

0.4723 

1.3051 

28 

9.9925 

0.8808 

1.1840 

1.0741 

•     13 

0.0474 

0.9392 

0.421 1 

1.3062 

29 

9.9927 

0.8636 

1.1785 

1.0845 

14 

0.0495 

0.9400 

0.3631 

1.3073  : 

30 

9.9932 

0.8870 

1.1728 

1.0946 

15 

0.05  J  6 

0.9397 

0.2959 

1.3082 

31 

+  9.9941 

+  0.8906 

+  1.1669 

+  1.1043 

16 

+  0.0534 

+  0.9387 

+  0.2161 

+  1.3069 

Nov.      1 

9.9954 

0.8939 

1.1608 

1.1137 

17 

0.0550 

0.9372 

0.1176 

1.3095 

2 

9.9970 

0.8964 

1.1544 

1.1228 

18 

0.0561 

0.9355 

9.9903 

1.3100 

3 

9.9987 

0.8981 

1.1478 

1.1315 

19 

0.0570 

0.9342 

9.8096 

1.3103 

4 

0.0005 

0.8967 

1.1410 

1.1400 

20 

0.0576 

0.9335 

+  9.4942 

1.3105 

(S.«>  5 

+  0.0021 

+  0.8964 

+  1.1339 

+  1.1482 

(6.«)21 

+  0.0581 

+  0.9336 

-8.3222 

+ 1.3106 

6 

0.0034 

0.8977 

1.1265 

\.\m\ 

22 

0.0587 

0.9346 

9.5490 

1.3105 

7 

0.0044 

08968 

1.1189 

1.1637 

23 

0.0594 

0.9363 

9.8370 

1.3103 

8 

0.0051 

0.8963 

1.1110 

1.1710 

24 

0.0604 

0.9384 

0,0086 

1.3099 

9 

0.0055 

0.8965 

1.1029 

1.1781 

25 

0.0618 

0.9405 

0.1313 

1.3094 

10 

+  0.0060 

+  0.8978 

+  1.0944 

+  1.1850 

26 

+  0.0634 

+  0.9421 

-0.2268 

+  1.3088 

11 

0.0065 

0.9000 

1.0856 

1.1916 

27 

0.0652 

0.9429 

0.3048 

1.3080 

12 

0.0072 

0.9029 

1.0765 

1.1980 

28 

0.0671 

0.9429 

0.3710 

1.3071 

13 

0.0083 

0.9063 

1.0670 

1.2042 

29 

0.0689 

0.9419 

0.4281 

1.3061 

14 

0.^)097 

0.9097 

1.0572 

1.2102 

30 

0.0705 

0.9402 

0.4785 

1.3049 

1 

15 

+  0.0115 

+  0.9127 

+  1.0471 

+  1.2159 

31 

+  0.0718 

+  0.9381 

-  0.5236 

1 
+  1.3036 

16    +0.0  J  35 

+  0.9148 

+  1.0366 

+  1.2215 

32 

+  0.072?) 

+  0.9360 

-  0.5643 

+  1.3021 

J?  =  4-  0".02 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

r 

/ 

a 

JS 

^sg. 

Log  A. 

i 

I^gf. 

InAro. 

In  Time. 

In  Are. 

In  Time. 

In  Are. 

In  Time. 

Jftn.         0 

y 

0.0014 

+12.38 

+0.825 

O         / 

50  56 

h    m 
3  2.3.7 

350^21' 

h    m 
23  21.4 

+0.9305 

+1.3095 

-1.48 

-0.1709 

1 

0.0041 

12.45 

0.830 

50  51 

3  23.4 

349  25 

23  17.6 

0.9321 

1..3093 

1.63 

0.2107 

2 

0.0009 

12.54 

0.836 

50  46 

3  23.1 

348  28 

23  13.9 

0.9347 

1.3090 

1.77 

0.2471 

3 

0.0096 

12.67 

0.845 

50  38 

3  22.5 

347  32 

23  10.1 

0.9380 

1.3087 

1.91 

0.2805 

4 

0.0124 

12.84 

0.856 

50  24 

3  21.6 

346  35 

23   6.3 

0.9417 

1.3064 

2.05 

0.3113 

(7^m  5 

0.0151 

+13.05 

+0.870 

50    4 

3  80.2 

345  38 

23    2.5 

+0.9455 

+1.3081 

-2.19 

-0.3400 

6 

0.0178 

13.28 

0.885 

49  36 

3  18.4 

344  41 

22  58.8 

0.9491 

l.:W78 

2.33 

0.3668 

7 

0.0206 

13.52 

0.901 

49    4 

3  16.4 

343  44 

22  55.0 

0.9520 

1.3074 

2.46 

0.3919 

8 

0.0233 

13.75 

0.916 

48  29 

3  13.9 

342  47 

22  51.2 

0.9542 

1.3070 

2.60 

0.4154 

9 

0.0261 

13.95 

0.930 

47  53 

3  11.6 

34150 

22  47.4 

0.9555 

1.3067 

2.74 

0.4377 

10 

0.0288 

+14.11 

+0.941 

47  21 

3    9.4 

340  53 

22  43.6 

+0.9562 

+1.3063 

-2.88 

-0.4587 

11 

0.0315 

14.24 

0.950 

46  54 

3    7.6 

3:)9  56 

22  39.7 

0.9565 

1.3058 

3.01 

0.4786 

12 

0.0343 

14.34 

0.957 

46  33 

3    6.2 

338  59 

22  35.9 

0.9567 

1.3054 

3.14 

0.4976 

13 

0.0370 

14.42 

0.961 

46  19 

3    5.3 

338    1 

22  32.1 

0.9572 

1.3049 

328 

0.5155 

14 

0.0397 

14.50 

0.966 

46  10 

3    4.6 

337   4 

2228.2 

0.9582 

1.3045 

3.41 

0.5327 

15 

0.0425 

+14.59 

+0.973 

46    3 

3    4.2 

dm  6 

22  24.4 

+0.9601 

+1.3040 

-.3.54 

-0.5491 

16 

0.0452 

14.71 

0.981 

45  56 

3    3.7 

335   8 

22  20.5 

0.9627 

1.3035 

3.67 

0.5647 

17 

0.0480 

14.86 

0.991 

45  46 

3    3.1 

334  10 

22  16.7 

0.9659 

1.3030 

3.80 

0.5796 

18 

0.0507 

15.05 

1.003 

45  31 

3    2.1 

33:U2 

2212.8 

0.9695 

1.3024 

3.93 

0.5939 

19 

0.0534 

15.26 

1.017 

45  10 

3    0.7 

332  14 

22   8.9 

0.9730 

1.3019 

4.05 

0.6076 

(8.«)  20 

0.0662 

+15.40 

+1.033 

44  44 

2  58.9 

331  15 

22   5.0 

+0.9761 

+1.3013 

-4.18 

-6.6208 

21 

0.0580 

15.71 

1.047 

44  14 

2  56.9 

330  17 

22    l.l 

0.9785 

1.3008 

4.30 

0.6334 

22 

0  0616 

15.90 

1.060 

43  43 

2  54.9 

329  18 

21  57.2 

0.9800 

1.3002 

4.42 

0.6456 

23 

0.0644 

16.06 

1.071 

43  13 

2  52.9 

328  19 

21  53.3 

0.9808 

1.2996 

4.54 

0.6573 

24 

0.0671 

16.18 

1.079 

42  46 

2  51.1 

327  20 

21  49.4 

0.9809 

1.2990 

4.66 

0.6685 

25 

0.0699 

+16.26 

+1.084 

42  26 

2  49.7 

326  21 

21  45.4 

+0.9805 

+1.2984 

-4.78 

-6.6794 

26 

0.0726 

16.30 

1.087 

42  12 

2  48.8 

325  22 

21  41.5 

0.9801 

1.2978 

4.89 

0.6897 

27 

0.0753 

16.33 

1.089 

42    4 

2*48.3 

324  23 

21  37.5 

0.9801 

1.2i>71 

5.01 

0.6998 

28 

0.0781 

16.37 

1.091 

42    0 

2  48.0 

323  23 

21  33.5 

0.9ft06 

1.2965 

5.12 

0.7094 

29 

0.0808 

16.42 

1.095 

41  59 

2  47.9 

322  23 

2129.5 

0.9818 

1.2959 

523 

0.7188 

30 

0.0835 

+16.51 

+1.101 

41  57 

2  47.8 

321  23 

2125.6 

+0.9839 

+1.2952 

-6.34 

-0.7279 

31 

0.0863 

16.64 

1.109 

41  50 

2  47.4 

320  23 

21  21.6 

0.9865 

1.2946 

5.45 

0.7366 

Feb.        1 

0.0890 

16.80 

1.120 

41  39 

2  46.6 

319  23 

21  17.6 

0.9895 

1.2939 

5.56 

0.7449 

2 

0.0918 

16.99 

1.133 

41  21 

2  45.4 

318  23 

21  13.5 

0.9924 

1.2933 

5.66 

0.7529 

3 

0.0945 

17.19 

1.146 

40  58 

2  43.9 

31722 

21    9.5 

0.9950 

1.2926 

5.76 

0.7607 

(•!•)    4 

0.0972 

+17.39 

+1.159 

40  31 

2  42.0 

316  22 

21    5.4 

+0.9969 

+1.2919 

-6.86 

-0.7683 

5 

0.1000 

17.56 

1.171 

40    2 

2  40.1 

315  21 

21    1.4 

0.9982 

1.2913 

5.96 

0.77.% 

6 

0.1027 

17.70 

1.180 

39  34 

2  38.3 

314  20 

20  67.3 

0.9988 

1.2906 

6.06 

0.7825 

7 

0.1055 

17.81 

1.187 

39  10 

2  36.7 

313  19 

20  53.2 

0.9988 

1.2899 

6.16 

0.78J)3 

8 

0.1082 

17.88 

1.192 

38  52 

2  35.5 

31217 

20  49.2 

0.9986 

1.2893 

6.25 

0,7959 

9 

0.1109 

+17.92 

+1.195 

38  40 

2  34.7 

311  16 

20  45.1 

+0.9985 

+1.2886 

-6.34 

-6.8021 

10 

0.1137 

17.96 

1.197 

38  33 

2  34.2 

310  14 

20  40.9 

0.9987 

1.2880 

6.43 

0.8082 

11 

0.1164 

18.00 

1.200 

38  31 

2  34.1 

309  12 

20  36.8 

0.9996 

1.2873 

6.52 

0.8140 

12 

0.1191 

18.07 

1.205 

38  30 

2  34.0 

308  10 

20  32.7 

1.0012 

1.2867 

6.60 

0.8196 

13 

0.1219 

18.18 

1.212 

38  28 

2  33.8 

307    8 

20  28.5 

1.0034 

1.2860 

6.68 

0.8250 

14 

0.1246 

+18.31 

+1.221 

38  22 

2  33.5 

306   6 

20  24.4 

+1 .0061 

+1.2a54 

-6.76 

-0.8303 

15 

0.1274 

+18.48 

+1.232 

38  11 

2  32.7 

305    3 

20  20.2 

+1.0090 

+12848 

-6.84 

-0  8353 

286 


INDEPENDENT  STAR-NUMBERS,  1883. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

G 

H 

^eg. 

Log  A. 

i 

1 
Logi. 

InAro. 

In  Time. 

InAro. 

In  Time. 

InAro. 

In  Time. 

Feb.       15 

0.1274 

+18.48 

8 

+1.232 

O         / 

38  11 

h    m 
2  32.7 

O       / 

305   3 

h    m 
20  20.2 

+1.0090 

+1.2848 

it 
-6.84 

-0.8353  j 

16 

0.1301 

18.67 

1.244 

37  55 

2  31.7 

304    1 

20  16.0 

1.0118 

1.2842 

6.92 

0.8401 ; 

17 

0.1328 

18.85 

1.257 

37  34 

2  30.3 

302  58 

20  11.9 

1.0141 

1.2836 

6.99 

0.8447 1 

h      '« 

0.1356 

19.02 

1.268 

37  11 

2  28.7 

301  55 

20    7.7 

1.0166 

1.2830 

7.07 

0.8492, 

(10.#)  19 

0.1383 

19.15 

1.277 

36  47 

2  27.1 

300  52 

20    3.5 

1.0164 

1.2684 

7.14 

0.8535 

20 

0.1410 

+19.24 

+1.283 

36  26 

8  25.7 

299  49 

19  59.2 

+1.0165 

+1.2818 

-7.80 

-0.8375? 

21 

0.1438 

19.29 

1.286 

36    9 

2  24.6 

298  45 

19  55.0 

1.0161 

1.2812 

7.87 

0.8615 

22 

0.1465 

19.31 

1.287 

35  58 

8  23.8 

297  42 

19  50.8 

1.0154 

1.2807 

7.33 

0.8653 

2:^ 

0.1492 

19.31 

1.287 

35  53 

8  23.5 

296  38 

19  46.6 

1.0149 

1.2801 

7.39 

0.8689 

24 

0.1520 

19.30 

1.286 

35  53 

2  23.6 

295  35 

19  48.3 

1.0147 

1.2796 

7.45 

0.8723 

25 

0.1547 

+19.31 

+1.237 

35  57 

2  23.8 

294  31 

19  38.1 

+1.0152 

+1.2791 

-7.51 

-0.8755 

26 

0.1575 

19.34 

1.280 

36    2 

2  24.1 

293  27 

19  33.8 

1.0165 

1.2786 

7.56 

0.8786 

27 

0.1602 

19.42 

1.295 

36    4 

2  24  3 

292  23 

19  29.5 

1.0184 

1.2782 

7.61 

0.8816 

28 

0.1629 

19.53 

1.302 

36    2 

2  24.1 

291  19 

19  25.2 

1.0208 

1.2777 

7.06 

0.8844 

1 

Mar.        1 

0.1657 

19.68 

1.312 

35  55 

2  23.7 

290  14 

19  21.0 

1.0234 

1.2773 

7.71 

0.88711 

2 

0.1684 

+19.84 

+1.32.^ 

35  42 

2  22.8 

289  10 

19  16.7 

+1.0858 

+1.2769 

-7.75 

-0.8895 

3 

0.1712 

20.01 

1.334 

35  24 

2  21.6 

288   6 

19  12.4 

1.0278 

1.2765 

7.79 

0.8Sn9 

4 

0.1739 

20.16 

1.344 

35    4 

8  20.2 

287    1 

19    8.1 

1.0292 

1.2761 

7.83 

0.8941; 

,       5 

0.1766 

20.27 

1 .352 

34  43 

2  18.9 

285  56 

19    3.8 

1.0300 

1.2757 

7.87 

0.8962 

(11.0)     6 

0.1794 

20.36 

1.357 

34  25 

2  17.7 

284  52 

18  59.5 

1.0301 

1.2754 

7.91 

0.8981  • 

1 

7 

0.1821 

+20.40 

+1.360 

34  12 

2  16.8 

283  47 

18  55.1 

+1.0899 

+1.8751 

-7.94 

■^.8999 1 

8 

0.1848 

20.42 

1 .362 

34    4 

2  16.3 

282  42 

18  50.8 

1.0297 

1 .2748 

7.97 

0.9015  i 

9 

0.1876 

20.43 

1.362 

34    2 

2  16.1 

28137 

18  46.5 

1.0297 

1.2745 

8.00 

0.9030 

10 

0.1903 

20.44 

1.363 

34    4 

8  16.3 

280  32 

18  42.2 

1.0302 

1.2743 

8.02 

0.9043; 

11 

0.1931 

20.48 

1.365 

31    9 

8  16.6 

279  28 

18  37.8 

1.0314 

1.2740 

8.04 

0.9055  j 

12 

0.1958 

+20.54 

+1.369 

34  15 

2  17.0 

278  23 

18  33.5 

+1 .0332 

+1.2738 

-8.06 

-0.9066. 

13 

0.1  oas 

20.64 

1.376 

34  17 

2  17.2 

277  17 

18  29.2 

1.0356 

1.2737 

8.08 

0.9076 ; 

14 

0.2013 

20.78 

1.385 

34  16 

2  17.1 

276  12 

18  24.8 

1.0383 

1.2735 

8.10 

0.9064; 

15 

0.2040 

20.94 

1.39G 

34    9 

2  16.6 

275   7 

18  20.5 

1.0410 

1.2734 

8.11 

0.9091 

16 

0.2067 

21.10 

1.407 

33  58 

2  15.9 

274    2 

18  16.2 

1.0434 

1.2733 

8.12 

0.9096, 

17 

0.2095 

+21.25 

+1.417 

33  43 

8  14.9 

272  57 

18  11.8 

+1.0453 

+1.2732 

-8.13 

-0.9100 

18 

0.2122 

21.38 

1.425 

33  27 

8  13.8 

271  52 

18    7.5 

1.0465 

1.2732 

8.13 

0.9103 

.  19 

0.2150 

31.46 

1.431 

33  11 

3  18.8 

270  47 

18    3.2 

1.0470 

1.2731 

8.14 

0.9105 

20 

0.2177 

21.51 

1.434 

36  59 

8  12.0 

269  43 

17  58  8 

1 .0470 

1.2731 

8.14 

0.9  KK) 

21 

0.2204 

21.52 

1.435 

32  52 

2  11.5 

268  38 

17  54.5 

1.0466 

1.2731 

8.14 

0.9105: 

1 

(V2.%)  22 

0.2232 

+21.50 

+1.434 

32  51 

2  11.4 

267  33 

17  50.2 

+1.0461 

+1.2732 

-8.13 

-0.9102! 

23 

0.2259 

21.48 

1.432 

32  56 

2  11.7 

266  28    17  45.9 

1.0460 

1.2732 

8.18 

0.9098 

24 

0.2287 

21.47 

1.431 

3:s   4 

2  12.2 

265  24    17  41.6 

1 

1.0465 

1.2733 

8.18 

0.9004' 

25 

0.2314 

21.48 

1 .432 

33  13 

2  12.9 

264  19  1  17  37.3 

1.0476 

1.2734 

8.11 

0.9088 

26 

0.2341 

21.53 

1.435 

33  22 

2  13.5 

263  14 

17  32.9 

1.0494 

1.2736 

8.09 

0.9080 

27 

0.2369 

+21.63 

+1.442 

33  28 

2  13.9 

262  10 

17  28.6 

+1.0517 

+1.2737 

-8.08 

-0.9072, 

28 

0.2390 

21.76 

1.450 

33  29 

2  13.9 

261    5|  17  24.4 

1.0543 

1.2739 

8.06 

.0.9062 

20 

0.2423 

21.91 

1.400 

33  24 

2  13.6 

260    1 

17  20.1 

1.0570 

1.2741 

8.04 

0.9050 

30 

0.2451 

22.07 

1.471 

33  14 

2  13.0 

258  57;  17  15.8 

1.0593 

1.2744 

8.01 

0.9ai7 

31 

0.2478 

23.22 

1.481 

33    1 

2  12.1 

257  53;  17  11.5 

1.0612 

1.2747 

7.99 

0.9023 

1 

32 

0.2506 

+22.34 

+1.489 

32  47 

2  11.1 

256  49    17    7.3 

+1.0625 

+1 .2749 

-7.96 

-0.0008 

33 

0.2533 

+22.43 

+1.495 

32  34 

2  10.3 

255  45    17   3.0 

+1.0632 

+1.2752 

-7.93 

-0.8991 . 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Daj. 

(Sid.  Hour.) 

T 

/ 

a 

S 

I^«^. 

Log  A. 

i 

Log<. 

In  Arc 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Apr. 

1 

y 

0.2506 

+22.34 

8 

+1.489 

o      / 
32  47 

h    m 
2  11.1 

256  49 

h    m 
17    7.3 

+1.0625 

+1.2749 

-7.96 

-0.9008 

2 

0.2533 

22.43 

1.495 

36  34 

2  10.3 

255  45 

17    3.0 

1.0632 

1.2752 

7.93 

0.8991 

3 

0.2560 

22.49 

1.499 

32  25 

2    9.6 

254  41 

16  58.7 

1.0635 

1.2755 

7.89 

0.8973 

4 

0.2588 

22.51 

1.501 

32  20 

2    9.3 

253  38 

16  54.5 

1.0636 

1.2759 

7.86 

0.8953 

5 

0.2615 

22.53 

1.502 

32  20 

2    9.3 

252  34 

16  50.3 

1.0639 

1.2762 

7.82 

0.8933 

(t^m 

6 

0.2642 

+22.54 

+1.503 

32  25 

2    9.7 

251  31 

16  46.1 

+1.0646 

+1.2766 

-7.78 

-0.8911 

7 

0.2670 

22.57 

1.505 

32  34 

2  10.3 

250  28 

16  41.9 

1.0658 

1.2770 

7.74 

0.8887 

8 

0.2697 

22.63 

1.509 

32  43 

2  10.9 

249  25 

16  37.7 

1.0677 

1.2774 

7.70 

0.8862 

9 

0.2725 

22.73 

1.515 

32  51 

2  11.4 

248  22 

16  33.5 

1.0702 

1.2779 

7.65 

0.6836 ; 

10 

0.2752 

22.86 

1.524 

32  55 

2  11.7 

247  19 

16  29.3 

1.0731 

1.2783 

7.60 

0.8808 

11 

0.2779 

+23.02 

+1 .5.35 

32  54 

2  11.6 

246  17 

16  25.1 

+1.0761 

+1.2788 

-7.55 

-0.8778 

12 

0.2807 

2319 

1..546 

32  48 

2  11.2 

245  14 

16  21.0 

1.0789 

1.2792 

7.50 

0.8748 

13 

0.2834 

23.36 

1.558 

32  39 

2  10.6 

244  12 

16  16.8 

1.0813 

1.2797 

7.44 

0.8716 

14 

0.2862 

23.51 

1.568 

32  27 

2    9.8 

243  10 

16  12.7 

1.0831 

1.2802 

7.38 

0.8682 

J5 

0.2889 

23.63 

1.575 

32  15 

2    9.0 

242   8 

16    8.6 

1.0843 

1.2808 

7.32 

0  8647 

16 

0.29)6 

+23.70 

+1.580 

32    6 

2    8.4 

241    7 

16   4.4 

+1.0849 

+1.2813 

-7.26 

-0.8610 

17 

0.2944 

23.74 

1.583 

32    0 

2    8.0 

240    5 

16    0.4 

1.0852 

1.2818 

7.20 

O.K>72 

18 

0.2971 

23.75 

1.583 

32    0 

2    8.0 

239    4 

15  56.3 

1.0853 

1.2824 

7.13 

0.8532 

19 

0.2998 

23.75 

1.583 

32    4 

2    8.3 

238    3 

15  52.2 

1.0856 

1.2830 

7.06 

0.8490 

20 

0.3026 

23.75 

1.583 

32  13 

2    8.9 

237    2 

15  48.1 

1.0863 

1.2836 

6.99 

0.8447 

(14.#)  21 

0.3053 

+23.77 

+1.585 

32  24 

2    9.6 

236    1 

15  44.1 

+1 .0876 

+1.2842 

-6.92 

-0.8403 

22 

0.3081 

23.83 

1..589 

32  35 

2  10.3 

235    1 

15  40.1 

1.0895 

1.2848 

6.85 

0.8.350 

2:) 

0.3108 

23.93 

1.595 

32  43 

2  10.8 

234    0 

15  36.0 

1.0920 

1.2854 

6.77 

0.8308 

24 

0.3135 

24.07 

1.605 

32  47 

2  11.1 

2.33   0 

15  32.0 

1.0949 

1.2860 

6.70 

0.8258 

25 

0.3163 

24  24 

1.616 

32  46 

2  U.O 

232   0 

15  28.0 

1.0978 

1.2866 

6.62 

0.8206 

26 

0.3190 

+24.42 

+1.628 

32  39 

2  10.6 

231     1 

15  24.1 

+1.1006 

+1.2872 

-6.54 

-0.8153 

27 

0.3217 

24.60 

1.640 

32  29 

2    9.9 

230    1 

15  20.1 

1.1030 

1.2878 

6.45 

0.8097 

28 

0.3245 

24.76 

1.651 

32  17 

2    9.2 

229    2 

15  16.1 

1.1049 

1.2884 

6.37 

0.8039 

29 

0.3272 

24.89 

1.659 

32    6 

2    8.4 

228    3 

15  12.2 

1.1062 

1.2891 

6.28 

0.7979 

30 

0.3300 

24.99 

1.666 

31  56 

2    7.8 

227    4 

15   8.3 

1.1071 

1.2897 

6.19 

0.7918 

May 

1 

0.3327 

+25.05 

+1.670 

31  51 

2    7.4 

226    6 

15   4.4 

+1.1078 

+1.2903 

-6.10 

-0.7854 

2 

0.3.354 

25.09 

1.673 

.31  51 

2    7.4 

225    7 

15    0.5 

1.1085 

1.2910 

6.01 

0.7789 

3 

0.3382 

25.13 

1.676 

31  54 

2    7.6 

224    9 

14  56.6 

1.1095 

1.2916 

5.92 

0.7720 

4 

0.3409 

25.18 

1.079 

32    1 

2    8.1 

22311 

14  52.7 

1.1109 

1.2922 

5.82 

0.7650 

5 

0.3436 

25.26 

1.684 

32    9 

2    8.6 

222  13 

14  48.9 

1.1129 

1.2929 

5.72 

0.7576 

(IM) 

6 

0.3464 

+25.38 

+1.692 

32  16 

2    9.1 

221  15 

14  45.0 

+1.1155 

+1.2935 

-5.62 

-0.7501 

7 

0..3491 

25.53 

1.702 

32  21 

2    9.4 

220  18 

14  41.2 

1.1185 

1.2941 

5.52 

0.7423 

8 

0.3519 

25.73 

1.715 

32  21 

2    9.4 

21920 

14  37.4 

1.1217 

1.2948 

5.42 

0.7343 

9 

0.3546 

VJ5.93 

1.729 

32  17 

2    9.1 

218  23 

14  33.6 

1.1247 

1.2954 

5.32 

0.7259 

10 

0.3573 

26.13 

1.742 

32    8 

2    8.5 

217  26 

14  29.7 

1.1276 

1.2960 

5.22 

0.7173 

n 

0.3601 

+26.32 

+1.755 

31  57 

2    7.8 

216  30 

14  26.0 

+1.1299 

+1.2966 

-5.11 

-0.7083 

12 

0.3628 

26.49 

1.766 

31  46 

2    7.0 

215  33 

14  22.2 

1.1316 

1.2972 

5.00 

0.6992 

13 

0.3656 

26.61 

1.774 

31  35 

2    6.3 

214  37 

14  18.5 

1.1328 

1.2978 

4.89 

0.6896 

14 

0.3683 

26.69 

1.779 

31  27 

2    5.8 

213  41 

14  14.7 

1.1335 

1.2984 

4.78 

0.6797 

15 

0.3710 

26.74 

1.783 

31  24 

2    5.6 

212  45 

14  U.O 

1.1341 

1.2989 

4.67 

0.6695 

16 

0.3738 

+26.77 

+1.785 

31  25 

2    5.7 

211  49 

14    7.2 

+1.1347 

+1.2995 

-4.56 

-0.6588 

17 

0.3765 

+26.80 

+1.787 

31  30 

2    6.0  1210  53 

14    3.5 

+1.1356 

+1.3001 

-4.44 

-0.6479 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

t 

Solar  Day. 
(Sid.  Hour.) 

T 

•    / 

G 

H 

^eg. 

I^gfc. 

i 

I^i. 

In  Arc. 

In  Time. 

In  Are. 

In  Time. 

In  Are. 

la  Time. 

May      17 

y 
0.3765 

+26'.'80 

8 

+1.787 

O         / 

31  30 

h    m 
2    6.0 

o    /       h    m 
210  53    14    3.5 

+1.1356 

+1.3001 

-4.44 

1 
-0.6479  j 

18 

0.3792 

26.85 

1.790 

31  37 

2    6.4 

209  57    13  59.8 

1.1370 

1.3006 

4.33 

0.6365 

19 

0.3880 

26.93 

1.796 

31  45 

2    7.0 

209   2 

13  56.1 

1.1389 

1.3012 

4.21 

0.6246 

20 

0.3847 

27.06 

1.804 

31  51 

2    7.4 

208   7 

13  52.5 

1.1414 

1.3017 

4.10 

0.6123, 

21 

0.3875 

27.22 

1.815 

31  54 

2    7.6 

207  12 

13  48.7 

1.1442 

• 

1.3022 

3.98 

0.5996 

(16.0)  22 

0.3902 

+27.42 

+1.828 

31  52 

2    7.5 

206  17 

13  45.1 

+1.1472 

+1.3027 

—3.86 

-0.5664 

23 

0.3929 

27.63 

1.842 

31  46 

2    7.1 

205  22 

13  41.5 

1.1500 

1.3032 

3.74 

0.5726 

24 

0.3957 

27.84 

1.856 

31  36 

2   6.4 

204  28    13  37.8 

1.1526 

1.3037 

3.62 

0.5582 

25 

0.3984 

28.04 

1.870 

31  24 

2    5.6 

203  33    13  34.2 

1.1547 

1.3042 

3.49 

0.5431 

26 

0.401 1 

28.21 

1.881 

31  11 

2    4.7 

202  39    13  30.6 

1.1564 

1.3046 

3.37 

0.5275 

27 

0.4039 

+28.35 

+1.890 

30  59 

2    3.9 

201  45 

13  27.0 

+1.1576 

+1.3050 

-3.24 

-0.5112 

28 

0.4066 

28.46 

1.897 

30  50 

2    3.4 

20051 

13  23.4 

1.1586 

1.3055 

3.12 

0.4941 

29 

0.4094 

28.54 

1.902 

30  46 

2    3.0 

199  57    13  19.8 

1.1594 

1.3059 

2.99 

0.4761 

30 

0.4120 

28.60 

1.907 

30  45 

2    3.0 

199    3    13 16.2 

1.1604 

1.3063 

2.87 

0.4573 

31 

0.4148 

28.68 

1.912 

30  48 

2    3.2 

198   9 

13  12.6 

1.1618 

1.3066 

2.74 

0.4375 

June        1 

0.4176 

+28.78 

+1.919 

30  52 

2    3.4 

197  15 

13    9.0 

+1.1636 

+1.3070 

-2.61 

-0.41G6 

i 

2 

0.4203 

28.92 

1.928 

30  56 

2    3.7 

196  22 

13    5.5 

1.1660 

1.3074 

2.48 

0.3946 

3 

0.4231 

29.09 

1.939 

30  58 

2    3.9 

195  28 

13    1.9 

1.1687 

1.3077 

2.35 

0.3712 

4 

0.4258 

29.29 

1 .953 

30  57 

2    3.8 

194  35 

12  58.3 

1.1717 

1.3080 

2.22 

0.3465 

5 

0.4285 

29.52 

1.968 

30  52 

2    3.4 

193  42 

12  54.8 

1.1747 

1.3083 

2.09 

0.3200 

1 

(17.0)    6 

0.4313 

+29.76 

+1.984 

30  42     2    2.8 

192  49 

12  51.2 

+1.1774 

+1.3086 

-1.96 

-0.2917; 

7 

0.4340 

29.99 

1.999 

30  30 

2    2.0 

191  56    12  47.7 1 

1.1798 

1.3088 

1.83 

0.2614 

8 

0.4367 

30.18 

2.012 

30  17 

2    1.1 

191    3 

12  44.2 

1.1817 

1.3091 

1.69 

0.2286 

9 

0.4395 

30.35 

2.023 

30    4 

2    0.3 

190  10 

12  40.6 

1.1830 

1.3093 

1.56 

0.1930 

10 

0.4422 

30.47 

2.031 

29  53 

1  59.5 

18917 

12  37.1 

1.1840 

1.3095 

1.43 

0.1541 

11 

0.4449 

+30.55 

+2.037 

29  45 

1  59.0 

188  24 

12  33.6 

+1.1846 

+1.3097 

-1.29 

-0.1114 

12 

0.4477 

30.61 

2.040 

2{)41 

•»1  58.8 

187  31 

12  30.1 

1.1851 

1.3099 

1.16 

0.0637 

13 

0.4504 

30.66 

2.044 

29  41 

1  58.8 

186  38 

12  26.6 

1.1859 

1.3101 

1.02 

O.OIOI 

14 

0.4532 

30.72 

2.048 

29  44 

1  59.0 

185  46    12  23.0 1 

1.1870 

1.3102 

0.89 

9.9466 

15 

0.4559 

30.81 

2.054 

29  48 

1  59.2 

184  53 

12  19.5 

1.1885 

1.3103 

0.75 

9.8770' 

1 

16 

0.4586 

+30.94 

+2.062 

29  52 

1  69.4 

184    1 

12  16.0 

+1.1905 

+1.3104 

-0.62 

-9.7908; 

17 

0.4614 

31.11 

2.074 

29  52 

1  59.5 

183    8 

12  12.5 

1.1930 

1.3105 

0.48 

9.6828 

18 

0.4641 

31.31 

2.087 

29  50 

1  59.3 

182  15 

12   9.0 

1.1956 

1.3105 

0.35 

9.5416 

19 

0.4668 

31.53 

2.102 

29  43 

1  58.9 

16123 

12   5.5 

1.1982 

1.3106 

0.21 

9.3284 

20 

0.4696 

31.76 

2.118 

29  32 

1  58.1 

180  30 

12   2.0 

1.2006 

1.3106 

-0.08 

-8.8920 

(tS.O)  21 

0.4723 

451.98 

+2.132 

2f)  18 

1  57.2 

179  38    1158.5 

+1.2026 

+1.3106 

+0.06 

+8.7560 

22 

0.4751 

32.18 

2.145 

29    4 

1  56.3 

178  45 

1 1  55.0 

1.2042 

1.3106 

0.19 

9.2856 

23 

0.4778 

32.34 

2.156 

28  50 

1  55.3 

177  53 

1151.5 

1.2054 

1.3105 

0.33 

9.5145 

24 

0.4805 

32.47 

2.164 

28  38 

1  54.5 

177    0 

11  48.0 

1.206:) 

1.3105 

0.46 

9.6634 

1 

25 

0.4833 

32.56 

2.171 

28  30 

1  54.0 

176    8 

11  44.5 

1.2070 

1.3104 

0.60 

9.7756 

26 

0.4860 

+32.64 

+2.176 

28  25 

1  53.7 

175  15 

11  41.0 

+1 .2077 

+1.3103 

+0.73 

+9.8643 

27 

0.4888 

32.72 

2.182 

28  23 

1  53.6 

174  23    1137.5 

1.2087 

1.3102 

0.87 

9.9379 1 

28 

0.4915 

32.82 

2.188 

28  24 

1  53.6 

173  30     1134.0 

1.2100 

1.3101 

1.00 

0.0007 

29 

0.4942 

32.95 

2.197 

28  25 

1  53.7 

172  38 

11  30.5 

1.2118 

1.3099 

1.14 

0.0554 

30 

0.4970 

33.11 

2.208 

28  25 

1  53  7 

171  45 

1 1  27.0 

1.2140 

1.3097 

1.27 

0.1038 

31 

0.4997 

+33.32 

+2.221 

28  24 

1  53.6 

1T0  62 

1123.5 

+1.2105 

+1 .3096 

+1.40 

+0.1473) 

32 

0.5024 

+33.54 

+2.236 

28  18 

1  53.2 

169  59  i  n  20.0 

+1.2191 

+1.3094 

+1.54    +0.l866;j 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

G 

ff 

Logg, 

Log  A. 

i 

Logf. 

In  Arc. 

InTinuv 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

July 

1 

y 

0.4997 

+33.33 

+3.331 

O         / 

38  34 

h    m 
1  53.6 

170''58 

h    m 
11  33.5 

+1.3165 

+1.3096 

+l'.'40 

+0.1473 

2 

0.5034 

33.54 

3.336 

38  18 

1  53.3 

169  59 

1130.0 

1.3191 

1.3094 

1.54 

0.1866 

3 

0.5053 

33.78 

3.353 

28    9 

1  53.6 

169    7 

11  16.4 

1.3816 

1.3091 

1.67 

0.3336 

4 

0.5079 

34.01 

3.368 

37  56 

1  51.8 

16814 

11  13.9 

1.8837 

1.3089 

1.80 

0.3558 

6 

0.5107 

34.33 

3.383 

37  43 

1  50.8 

167  31 

11    9.4 

1.3854 

1.3086 

1.93 

0.3864 

(ie!«] 

1    6 

0.5134 

+34.40 

+3.393 

37  27 

1  49.8 

166  38 

11    5.9 

+1.3266 

+1.3084 

+3.07 

+0.3150 

7 

0.5161 

34.53 

3.303 

37  14 

1  49.0 

165  35 

11    3.3 

1.3874 

1.3081 

3.80 

0.3416 

8 

0.5189 

34.63 

3.308 

37    4 

1  48.3 

164  43 

10  58.8 

1.3879 

1.3078 

3.33 

0.3666 

* 

9 

0.5316 

34.68 

3.313 

36  57 

1  47.8 

163  49 

10  55.3 

1.8883 

1.3074 

3.45 

0.3901 

10 

0.5343 

34.73 

3.315 

36  53 

1  47.6 

163  55 

10  51.7 

1.8885 

1.3071 

3.58 

0.4134 

11 

0.5371 

+34.78 

+3.318 

36  53 

1  47.5 

163   3 

10  48.1 

+1.3893 

+1.3067 

+3.71 

+0.4334 

n 

0.5396 

34.85 

3.333 

36  54 

1  47.6 

161    6 

10  44.6 

1.3301 

1.3064 

3.84 

0.4533 

13 

0..'>336 

34.95 

3.330 

36  56 

1  47.7 

160  15 

10  41.0 

1.8315 

1.3060 

3.97 

0.4783 

14 

0.5353 

35.09 

3.339 

36  56 

1  47.8 

159  31 

10  37.4 

1 .3333 

1.3056 

3.09 

0.4903 

15 

0.5380 

35.37 

3.351 

36  54 

1  47.6 

158  37 

10  33.8 

1.2353 

1.3051 

3.33 

0.5075 

16 

0.5408 

+35.48 

+3.365 

36  47 

1  47.3 

157  33 

10  30.3 

+1.3375 

+1.3047 

+3.34 

+0.5339 

17 

0.6435 

.35.69 

3.379 

36  37 

1  46.5 

156  39 

10  36.6 

1.3395 

1.3043 

3.46 

0.5394 

18 

0.5463 

35.90 

3.394 

36  35 

1  45.6 

155  45 

10  83.0 

1.8413 

1.3038 

3.59 

0.5547 

19 

0.5490 

36.09 

3  406 

36  10 

1  44.7 

154  51 

10  19.4 

1.3486 

1.3033 

3.71 

0.5691 

ao 

0.5517 

36.35 

3.417 

35  56 

1  43.7 

153  56 

10  15.7 

1.3436 

1.3029 

3.83 

0.5830 

(99.m  21 

0.5545 

+36.37 

+3.435 

35  43 

1  43.8 

153    1 

10  13.1 

+1.3443 

+1.3024 

+3.95 

+0.5963 

33 

0.5573 

36.46 

3.431 

35  33 

1  43.1 

153    7 

10    8.5 

1.3447 

1.3018 

4.07 

0.6091 

33 

0.5600 

36.53 

3.435 

35  35 

1  41.7 

151  13 

10   4.8 

1.8450 

1.3013 

4.18 

0.6315 

34 

0.5637 

36.58 

3.439 

35  33 

1  41.5 

150  17 

10    1.3 

1.8455 

1.3008 

4.30 

0.6333 

35 

0.5654 

36.65 

3.443 

35  31 

1  41.4 

149  33 

9  57.5 

1.8463 

1.3002 

4.41 

0.6448 

36 

0.5683 

+36.74 

+3.450 

35  31 

1  41.4 

148  37 

9  53.8 

+1.8474 

+1.2997 

+4.53 

+0.6558 

37 

0.5709 

36.87 

3.4db 

35  33 

1  41.4 

147  33 

9  50.1 

1.3490 

1.2991 

4.64 

0.6665 

38 

0.5736 

37.04 

3.469 

.35  30 

1  41.3 

146  37 

9  46.5 

1.3508 

1.2985 

4.75 

0.6768 

39 

0.5764 

37.34 

3.483 

35  16 

1  41.1 

145  41 

9  43.7 

1.3529 

1.2980 

4.86 

0.6867 

30 

0.5791 

37.45 

2.497 

35    8 

1  40.6 

144  45 

9  39.0 

1.3549 

1.2974 

4.97 

0.6968 

31 

0.5818 

+37.66 

+3.511 

34  58 

1  39.8 

143  49 

9  35.3 

+1.8567 

+1.2968 

+5.07 

+0.7054 

Aug. 

1 

0.5646 

37.85 

3.533 

34  45 

1  39.0 

143  53 

9  31.5 

1.3588 

1.8968 

5.18 

0.7144 

3 

0.5873 

38.01 

3..534 

34  31 

1  38.1 

14156 

9  37.7 

1.8593 

1.3956 

5.88 

0.7330 

a 

0.6901 

38.13 

3.543 

34  18 

1  37.3 

141    0 

9  34.0 

1.3598 

1.8950 

5.39 

0.7313 

4 

* 

0.5938 

38.30 

3.547 

34    7 

1  36.5 

140    3 

9  30.3 

1.3600 

1.8944 

5.49 

0.7394 

h 

5 

0.5055 

+38.34 

+3.549 

33  59 

1  35.9 

139   6 

9  16.4 

+1.3600 

+1.3937 

+5.59 

+0.7473 

<91.«] 

»    6 

0.5083 

38.36 

3.551 

33  54 

1  35.6 

138   9 

913.6 

1.8600 

1.3931 

5.69 

0.7548 

7 

0.6010 

38.38 

3.553 

33  53 

1  35.5 

137  13 

9    8.8 

1.8601 

1.8925 

5.78 

0.7681 

8 

0.6037 

38.31 

3.554 

33  54 

1  35.6 

136  14 

9    4.9 

1.3605 

1.8919 

5.88 

0.7693 

9 

0.6065 

38.37 

3.558 

33  56 

1  35.7 

135  17 

9    1.1 

1.8613 

1.3918 

5.97 

0.7760 

10 

0.6093 

+38.47 

+3.565 

33  58 

1  35.6 

134  19 

8  57.3 

+1.3635 

+1.8906 

+6.06 

+0.7887 

11 

0.6130 

38.61 

3.574 

33  57 

1  35.8 

133  31 

8  53.4 

1.8640 

1.3899 

6.15 

0.7891 

13 

0.6147 

38.78 

3.585 

33  53 

1  35.5 

133  83 

8  40.5 

1.2657 

1.2893 

6.84 

0.7953 

13 

0.6174 

38.96 

3.597 

33  46 

1  35.1 

13134 

8  45.6 

1.2674 

1.8887 

6.33 

0.8013 

14 

0.6303 

39.14 

3.609 

33  36 

1  34.4 

130  25 

8  41.7 

1.2688 

1.8881 

6.41 

0.8071 

15 

0.6839 

+39.30 

+3.630 

33  34 

I  33.6 

139  36 

8  37.8 

+1.2699 

+1.3875 

+6.50 

+0.8187 

16 

0.6857 

+39.48 

+3.639 

33  11 

1  33.7 

188  27 

8  33.8 

+1 .2707 

+1.8869 

+6.58 

+0.8181 

r-— '1 

19 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

» 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

( 

^ 

H 

I>>«^. 

I^Kfc- 

• 

Logi 

1 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Tima 

Aug.      16 

y 

0.6257 

+39.'43 

+2.629 

O         / 

23  11 

h    m 
1  32.7 

128°27 

h    m 
8  33.8 

+1.2707 

+1.2869 

+6.'58 

+0.81bl 

17 

0.6284 

39.53 

2.635 

22  59 

1  31.9 

127  28 

8  29.9 

1.2711 

1.2862 

6.66 

0.8233 

18 

0.6311 

39.59 

2.639 

22  49 

1  31.3 

126  29 

8  25.9 

1.2713 

1.2856 

6.73 

0.6283 

19 

0.6339 

39.62 

2.641 

22  43 

1  30.9 

125  30 

8  22.0 

1.2713 

1.2850 

6.81       0.8332 

20 

0.6366 

39.65 

2.643 

22  40 

I  30.6 

124  30 

8  18.0 

1.2714 

1.2844 

6.88      0.8379 

(3d.O)  21 

0.6393 

+39.68 

+2.645 

22  39 

1  30.6 

123  30 

8  14.0 

+1.2717 

+1.2838 

+6.96 

+0.8424 

22 

0.6421 

39.73 

2.649 

22  41 

I  30.7 

122  30 

8  10.0 

1.2723 

1.28a3 

7.03 

0.8468 

23 

0.6448 

39.81 

2.654 

22  43 

1  30.9 

12129 

8   6.0 

1 .2734 

1.2827 

7.10 

0.8510 

24 

0.6476 

39.94 

2.662 

22  44 

I  30.9 

120  29 

8    1.9 

1.2748 

1.2822 

7.16 

O.^'^ 

25 

0.6503 

40.09 

2.673 

22  43 

1  30.9 

11928 

7  57.9 

1.2764 

1.2816 

7.23 

0,8580 

26 

0.6530 

+40.26 

+2.684 

22  39 

1  30.6 

118  27 

7  53  8 

+1.2781 

+1.2811 

+7.29 

+0.862G 

27 

0.6558 

40.44 

2.696 

22  32 

1  30.1 

117  26 

7  49.8 

1.2796 

1.2805 

7.35 

0.8662 

28 

0.6585 

40.61 

2.708 

22  22 

1  29.5 

11625 

7  45.7 

1.2810 

1.2800 

7.40 

0.8695! 

29 

0.6612 

40.75 

2.717 

22  11 

1  28.8 

11524 

7  41.6 

12819 

1.2795 

7.46 

0.8728' 

30 

0.6640 

40.85 

2.724 

22    0 

1  28.0 

114  22 

7  37.5 

1.2824 

1.2790 

7.52 

0.8760 

31 

0.6667 

+40.91 

+2.727 

21  51 

1  27.4 

113  21 

7  33.4 

+1.2825 

+  1.2786 

+7.57 

+0.8790 

Sept.       1 

0.6695 

40.92 

2.728 

21  44 

1  26.9 

11219 

7  29.3 

1.2823 

1.2781 

7.62 

0.8817 i 

2 

0.()722 

40.92 

2.728 

21  41 

1  26.7 

U1  17 

7  25.1 

1.2821 

1.2777 

7.66 

0.8844' 

3 

0.6749 

40.90 

2.727 

21  41 

1  26.7 

110  15 

7  21.0 

1.2819 

1.2773 

7.71 

0.8870 

4 

0.6777 

40.90 

2.727 

21  43 

1  26.9 

109  13 

7  16.8 

1.2820 

1.2769 

7.75 

0.8R95 

(23«0)     5 

0.6804 

+40.92 

+2.728 

21  47 

1  27.2 

10810 

7  12.7 

+1.2824 

+1.2765 

+7.79 

+0.8917 

6 

0.6832 

40.98 

2.732 

21  51 

1  27.4 

107    7 

7    8.5 

1.28.33 

1.2761 

7.83 

0.8938 

7 

0.0859 

41.07 

2.738 

21  54 

1  27.6 

106    5 

7    4.3 

1.2844 

1.2758 

7.87 

0.8950 

8 

0.6886' 

41.20 

2.747 

21  54 

1  27.6 

105   2 

7    0.1 

1.2858 

1.2754 

7.90 

0.8978 , 

9 

0.6914 

41.35 

2.757 

21  51 

1  27.4 

103  59 

6  55.9 

1.2872 

1.2751 

7.94 

0.8996 

10 

0.6941 

+41.51 

+2.767 

21  45 

1  27.0 

102  56 

6  51.7 

+i.28a'> 

+1.2749 

+7.96 

+0.9012 

11 

0.69(>8 

41.65 

2.777 

21  37 

1  26.5 

10153 

6  47.5 

1.2896 

1.2746 

7.99 

0.9026 

12 

0.6996 

41.76 

2.784 

21  28 

1  25.8 

100  49 

6  43.3 

1.2904 

1.2743 

8.02 

0.9040 

13 

0.7023 

41.85 

2.790 

21  19 

1  25.2 

99  46 

6  39.1 

1.2908 

1 .274 1 

8.04 

0.905:) 

14 

0.7051 

41.89 

2.793 

21  U 

1  24.7 

98  43 

6  34.8 

1.2909 

1.2739 

8.06 

0.9064 

15 

0.7078 

+41.91 

+2.794 

21    6 

1  24.4 

97  39 

6  30.6 

+1.2908 

+1.2737 

+6.08 

+0.9073, 

16 

0.7105 

41.91 

2.794 

21     5 

1  24.3 

96  35 

6  26.3 

1.2908 

1.2736 

8.09 

0.90811 

17 

0.7133 

41.92 

2.795 

21    7 

1  24.4 

95  32 

6  22.1 

1.290J) 

1.2734 

8.11 

0.9089 

18 

0.7100 

41.94 

2.796 

21  11 

1  24.7 

94  28 

6  17.8 

1.2914 

1.2733 

8.12 

0.9095 

19 

0.7187 

42.00 

2.800 

21  16 

1  25.0 

93  24 

6  13.6 

1.2921 

1.2732 

8.13 

0.9099 

(0.0)  20 

0.7215 

+42.09 

+2.806 

21  20 

1  25.3 

92  20 

6    9.3 

+1.2933 

+1.2732 

+6.13 

+O.9102 

21 

0.7242 

42.22 

2.814 

21  23 

1  25,5 

91  16 

6    5.0 

1.2948 

1.2731 

8.14 

0.9105 

22 

0.7270 

42.37 

2.825 

21  23 

1  25.5 

90  12 

6    0.8 

1.2964 

1.2731 

8.14 

0.9106 1 

23 

0.7297 

42.53 

2.830 

21  20 

1  25.4 

89    7 

5  56.5 

1.2979 

1.2731 

8.14 

0.9105 

24 

0.7324 

42.69 

2.846 

21  15 

1  25.0' 

88    3 

5  52.2 

1.2993 

1.2732 

8.14 

0.9103 

1 

25 

0.7352 

+42.83 

+2.855 

21     8 

1  24.5 

86  59 

5  48.0 

+1.3003 

+1.2732 

+8.13 

+0.9100 1 

26 

0.7379 

42.93 

2.802 

21    0 

1  24.0 

85  55 

5  43.7 

1.3010 

1.2733 

8.12 

0.9096 

27 

0.7406 

48.99 

2.8GG 

20  53 

1  23.5 

84  51 

5  39.4 

1.3013 

1 .2734 

8.11 

0.9091 

28 

0.7434 

43.01 

2.867 

20  48 

1  23.2 

83  47 

5  35.1 

1.3012 

1.2735 

8.10 

0.9084, 

29 

0.7461 

43.00 

2.867 

20  47 

1  23.1 

82  43 

5  30.8 

1.3011 

1.2736 

8.08 

0.9076 

30 

0.7489 

+42.98 

+2.865 

20  48 

1  23.2 

81  38 

5  26.6 

+1.3009 

+1.2738 

+8.06 

+0.9066 

31    0.75161 

+42.97 

+2.864 

20  53 

1  23.5 

80  34 

5  22.3 

+1.3010 

+1.2740 

+8.04 

+0.9056 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

SolAT  Day. 
(Si(L  Hoar.) 

T 

/ 

G 

H 

^sg. 

^eh. 

i 

Log*. 

In  Arc. 

In  Time. 

In  Arc. 

p 

In  Time. 

In  Arc. 

In  Time. 

Oct.          1 

y 

0.7516 

+42.97 

8 

+2.864 

o       / 

20  53 

h    m 
1  23.5 

O        / 

80  34 

h    m 
5  28.3 

+1.3010 

+1 .2740 

+8.'04 

+0.9056 

2 

0.7543 

42.97 

2.865 

21     0 

1  24.0 

79  30 

5  18.0 

1.3013 

1 .2742 

8.02 

0  9044 

3 

0.7571 

43.01 

2.867 

21     7 

1  24.4 

78  26 

5  13.7 

1.3021 

1.2745 

8.00 

0.9031 

,.       4 

0.7598 

43.09 

2.873 

21  13 

1  24.8 

77  22 

5    9.5 

1.3032 

1 .2748 

7.97 

0.9016 

(1.0)    5 

0.7625 

43.21 

2.880 

21  17 

1  25.1 

76  18 

5    5.2 

1.3046 

1.2760 

7.94 

0.9000 

6 

0.76.53 

+43.35 

+2.890 

21  17 

1  25.2 

7514 

5   0.9 

+1.3061 

+1.2753 

+7.91 

+0.8982 

7 

0.7680 

43.51 

2.901 

21  15 

1  25.0 

74  10 

4  56.7 

1.3075 

1.2757 

7.88 

0.8963 

8 

0.7708 

43.66 

2.910 

21  U 

1  24.7 

73   6 

4  52.4 

1.3088 

1.2761 

7.84 

0.8943 

9 

0.7735 

43.78 

2.919 

21    5 

1  24.3 

72    2 

4  48.2 

1.3098 

1.2764 

7.80 

0.8922 

10 

0.7762 

43.88 

2.925 

20  58 

1  23.9 

70  59 

4  43.9 

1.3104 

1.2768 

7.76 

0.8899 

11 

0.7790 

+43.94 

+2.930 

20  53 

123.5 

69  55 

4  39.7 

+1.3108 

+1.2772 

+7.72 

+0.8874 

12 

0.7817 

43.98 

2.932 

20  50 

1  23.3 

68  52 

4  35.5 

1.3110 

1.2776 

7.67 

0.8848 

13 

0.7844 

43.99 

2.933 

20  50 

1  23.3 

67  48 

4  31.2 

1.3111 

1.2781 

7.62 

0.8821 

14 

0.7872 

44.00 

2.933 

20  53 

1  23.5 

60  45 

4  27.0 

1.3114 

1.2785 

7.57 

0.8791 

15 

0.7899 

44.03 

2.935 

20  50 

1  23.9 

65  42 

4  22.8 

1.3119 

1.2790 

7.52 

0.8761 

16 

0.7927 

+44.08 

+2.939 

21    6 

1  24.4 

64  39 

4  18.6 

+1.3128 

+1.2795 

+7.47 

+0.8730 

17 

0.7954 

44.17 

2.945 

21  12 

1  24.8 

63  36 

4  14.4 

1.3140 

1.2800 

7.41 

0.8696 

18 

0.7981 

44.30 

2.954 

21  18 

125.2 

62  33 

4  10.2 

1.3156 

1.2806 

7.35 

0.8661 

19 

0.8009 

44.47 

2.965 

21  21 

1  25.4 

61  30 

4    6.0 

1.3173 

1.2811 

7.29 

0.8625 

20 

0.8036 

44.65 

2.977 

21  21 

1  25.4 

60  27 

4    1.8 

1.3191 

1.2817 

7.22 

0.8587 

(3.0)  21 

0.8064 

+44.83 

+2.989 

21  18 

1  25.2 

59  25 

3  57.6 

+1.3207 

+1.2822 

+7.16 

+0.8546 

22 

0.8091 

45.00 

3.000 

21  14 

1  24.9 

58  22 

3  53.5 

1.3221 

1.2828 

7.09 

0.8504 

23 

0.81 18 

45.13 

3.009 

21    8 

1  24.5 

57  20 

3  49.3 

1.3231 

1.2834 

7.02 

0.8461 

24 

0.8146 

45.23 

3.015 

21     3 

1  24.2 

56  18 

3  45.2 

1.32:?7 

1.2840 

6.94 

0.8416 

25 

0.8173 

45.28 

3.019 

20  59 

124.0 

5516 

341.1 

1.3241 

1.2846 

6.87 

0.8368 

26 

0.8200 

+45.30 

+3.020 

20  58 

1  23.9 

54  14 

3  36.9 

+1.3243 

+1 .2852 

+6.79 

+0.8319 

27 

0.8228 

45.31 

3.021 

21    0 

I  24.0 

53  1^ 

3  32.8 

1.3245 

1.2858 

6.71 

0.8268 

28 

0.8255 

45.32 

3.021 

21    5 

1  24.3 

5211 

3  28.7 

1 .3247 

1.2865 

6.63 

0.8215 

29 

0.8283 

45.34 

3.023 

21  12 

1  24.8 

51    9 

3  24.6 

1.3253 

1.2871 

6.55 

0.8160 

30 

0.8310 

45.39 

3.020 

21  20 

I  25.3 

50    8 

3  20.5 

1.3262 

1.2877 

6.46 

0.8103 

31 

0.8337 

+45.49 

+3.033 

21  27 

1  25.8 

49    7 

3  16.5 

+1 .3275 

+1.2884 

+6.37 

+0.8044 

Nov.        1 

0.8365 

45.62 

3.042 

21  32 

1  26.2 

48    6 

312.4 

1.3291 

1.2890 

6.28 

0.7983 

2 

0.8392 

45.79 

3.053 

21  35 

1  26.3 

47    5 

3    8.3 

1.3.308 

1.2897 

6.19 

0.7919 

3 

0.8420 

45.97 

3.065 

21  35 

1  26.3 

46    4 

3    4.3 

1.3325 

1.2903 

6.10 

0.7853 

4 

0.8447 

46.16 

3.077 

21  32 

1  26.1 

45    4 

3    0.3 

1.3340 

1.2910 

6.00 

0.7784 

(3.0)    5 

0.8474 

+46.33 

+3.089 

21  27 

1  25.8 

44    3 

2  56.2 

+1.3.354 

+1.2917 

+5.91 

+0.7713 

6 

0.8502 

46.47 

3.097 

21  21 

1  2.5.4 

43    3 

2  52.2 

1.3364 

1.2923 

5.81 

0.7639 

7 

0.8529 

4(J.57 

3.105 

21  16 

1  25.1 

42    3 

2  48.2 

1.3372 

1.2930 

5.71 

0.7564 

8 

0.8556 

46.65 

3.110 

21  13 

1  24.9 

41    3 

2  44.2 

1.3377 

1.2936 

5.60 

0.7485 

9 

0.8584 

46.70 

3.113 

21  12 

1  24.8 

40    4 

2  40.2 

1.3382 

1.2943 

5.50 

0.7403 

10 

0.861 1 

+46.75 

+3.116 

21  14 

1  25.0 

39    4 

2  36.3 

+1.3387 

+1.2949 

+5.39 

+0.7318 

11 

0.8638 

46.80 

3.120 

21  19 

1  25.3 

38    4 

2  32.3 

1.3395 

1.2956 

5.28 

0.7230 

12 

0.8606 

46.88 

3.125 

21  25 

1  25.7 

37    5 

2  28.3 

1 .3405 

1.2962 

5.17 

0.7139 

13 

0.8693 

47.00 

3.133 

21  31 

1  26.1 

36    6 

2  24.4 

1.3419 

1.2968 

5.06 

0.7044 

14 

0.8721 

47.15 

3.144 

21  36 

1  26.4 

35    7 

2  20.5 

1.3436 

1 .2975 

4.95 

0.6947 

15 

0.8748 

+47.35 

+3.156 

21  40 

1  26.6 

34    8 

2  16.5 

+1.3455 

+1.2981 

+4.84 

+0.6846 

16 

0.8775 

+47.56 

+3.171 

21  40 

1  26.7 

33    9 

2  12.6 

+1.3475 

+1.2987 

+4.72 

+0.6740 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

• 

Solar  Day. 
(Sid.  Hoar.) 

r 

/ 

G 

H 

Log^. 

LoKfc. 

• 

Wt. 

In  Arc. 

TnTime. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Nov.      16 

y 

0.8775 

+47.'56 

s 
+3.171 

O         / 

21  40 

h    m 
1  26.7 

O       / 

33    9 

h    m 
212.6 

+1,3475 

+1.2987 

+4.72 

+0.6740 ' 

•  17 

0.8b03 

47.78 

3.186 

21  38 

1  26.5 

3211 

2    8.7 

1.3494 

1.2993 

4.60 

0.6630 

Id 

0.8830 

47.99 

3.200 

21  33 

1  26.2 

31  12 

2   4.8 

1.3511 

1.2999 

4.48 

0.6517 

h     ^^ 

0.8858 

48.18 

3.212 

21  27 

1  25.8 

30  14 

2    0.9 

1.3525 

1.3005 

4.36 

0.6399 

(4.0)  20 

0.8885 

48.33 

3.222 

21  21 

1  25.4 

29  16 

1  57.1 

1.3535 

1.3011 

4.24 

0.6)275 

J 

21 

0.8912 

+48.43 

+3.229 

21  16 

1  25  1 

28  18 

153.2 

+1.3542 

+1.3016 

+4.12 

+0  6147 

22 

0.8940 

48.50 

3.234 

21  13 

1  24.9 

27  20 

149.3 

1.3547 

1.3022 

3.99 

0.6014 

23 

0.8967 

48.55 

3.2.37 

21  13 

1  24.9 

26  22 

145.5 

1.3551 

1.3027 

3.87 

0.5876' 

24 

0.8994 

48..59 

3.240 

21  16 

1  25.1 

25  24 

141.6 

1.3556 

1.30,32 

3.74 

0.5731 

25 

0.9022 

48.65 

3.243 

21  21 

1  25.4 

24  27 

137.8 

1..3563 

1..3037 

3.61 

0.5579 

26 

0.9049 

+48.73 

+3.249 

21  26 

1  25.8 

23  29 

1  33.9 

+1.3574 

+1.3042 

+3.48  i  •M)..'>42l 

27 

0.9077 

48.85 

3.257 

21  32 

126.1 

22  32 

1  30.1 

1.3587 

1.3047 

3.35 

0.5255' 

28 

0.9104 

49.01 

3.268 

21  36 

1  26.4 

21  34 

1  26.3 

l.:)604 

1.3051 

3.22 

0.5061: 

29 

0.9131 

49.21 

3.280 

21  38 

1  26.5 

20  37 

1  22.5 

1.3622 

1.3056 

3.09 

0.48»9 

30 

0.9159 

49.42 

3.295 

21  37 

1  26.4 

19  40 

118.7 

1.3640 

1.3060 

2.95 

0.4706 

Dec.        1 

0.9186 

+49.65 

+3.310 

21  33 

1  26.2 

18  43 

114.9 

+1.3658 

+1.3064 

+2.82 

+0.4503 

2 

0.9213 

49.86 

3.324 

21  27 

1  25.8 

17  46 

1  11.1 

1.3673 

1.3068 

2.68 

0.4281) 

3 

0.9241 

50.04 

3.336 

21  20 

1  25.3 

16  50 

1    7.3 

1.3686 

1.3072 

8.55 

0.40641 

(5.0)     5 

0.9268 

50.19 

3.346 

21  13 

1  24.9 

15  53 

1    3.5 

1.3696 

1.3076 

2.41       0..3822 

0.9296 

50.31 

3.354 

21    7 

1  24.5 

14  56 

0  59.8 

1.3703 

1.3079 

2.27 

0.3565 

6 

0.9323 

+50.40 

+3.360 

21    4 

1  24.3 

14    0 

0  56.0 

+1.3709 

+1.3082 

+2.13 

+0.3291 

.      7 

0.9350 

50.48 

3.365 

21    3 

1  24.2 

13    3 

0  52.2 

1.3715 

1..3085 

1.99 

0.2997 

8 

0.9378 

50.56 

3.371 

21    4 

1  24.3 

12    7 

0  48.5 

1.3723 

1.3088 

i.a5 

0.2680 

9 

0.9405 

50.67 

3.378 

21    7 

1  24.5 

11  10 

0  44.7 

1.3733 

1.3091 

1.71 

0.2337 

10 

0.9433 

50.80 

3.387 

21  11 

1  24.7 

10  14 

0  40.9 

1.3747 

1.3093 

1.57 

0.1962 

1 

11 

0.9460 

+50.98 

+3.398 

21  14 

124.9 

9  18 

0  37.2 

+1.3763 

+1.3095 

+1.43 

4^.1550, 

12 

0.9487 

51.19 

3.412 

21  16 

1  25.0 

8  22 

0  33.4 

1.3782 

1.3097 

1.29 

0.1094 1 

13 

0.9515 

51.43 

3.428 

21  15 

1  25.0 

7  25 

0  29.7 

1.3802 

1.3099 

1.14 

0.0582 

14 

0.9542 

51.67 

3.445 

21  11 

1  24.7 

^29 

0  25.9 

1.3821 

1.3101 

1.00 

0.0000 1 

15 

0.9569 

51,92 

3.461 

21    5 

1  24.3 

5  33 

0  22.2 

1.3838 

1.3102 

0.85 

9.9325 

16 

0.9597 

+52.14 

+3.476 

20  57 

1  23,8 

4  37 

0  18.5 

+1.3853 

+1.3103 

+0.71 

+9.8524  1 

17 

0.9624 

52.33 

3.488 

20  49 

1  23.3 

3  41 

0  14.7 

1.3865 

1.3104 

0.57 

9.7546 

18 

0.9652 

52.47 

3.498 

20  42 

1  22.8 

2  45 

0  11.0 

1.3873 

1.3105 

0.42 

9.6275 

19 

0.9679 

52.57 

3.505 

20  36 

1  22.4 

1  49 

0    7.2 

1.3879 

1.3105 

0.28 

9.4481 

20 

0.9706 

52.65 

3.510 

20  32 

1  22i2 

0  53 

0    3.5 

1.3884 

,    1.3106 

+ai4 

+9.1335 

1 

(6.0)  21 

0  97.34 

+52.71 

+3.514 

20  32 

1  22.1 

359  57 

23  59.8 

+1.3888 

+1.3106 

-0.01 

-7.9445 

22 

0.9761 

52.78 

3.519 

20  33 

1  22.2 

359    0 

23  56.0 

1.3894 

1.3106 

0.15 

9.1861 

23 

0.9788 

52.87 

3.524 

20  35 

1  22^ 

358    4 

23  52.3 

1.3902 

1.3105 

0.30 

9.4745 

24 

0.9816 

52.99 

3.533 

20  38 

1  22.5 

357    8 

23  48.6 

1.3914 

1.3105 

0.44 

9.6462 1 

25 

0.9843 

53.15 

3.544 

20  40 

1  22.7 

356  12 

23  44.8 

1.3928 

1.3104 

0.59 

9.7689. 

26 

0.9871 

+53.35 

+3.557 

20  40 

I  22.7 

355  16 

23  41.1 

+1.3944 

+1.3103 

-0.73 

-9.8634 

27 

0.9898 

53.57 

3.572 

20  37 

1  22.5 

354  20 

23  37.3 

1.3961 

1.3102 

0.87 

9.9417 

28 

0.9925 

53.80 

3.587 

20  32 

1  22.2 

353  24 

23  3.3.6 

1.3978 

1.3101 

1.02 

0.0079 

29 

0.9953 

54.03 

3.602 

20  25 

1  21.7 

352  27 

23  29.8 

1..3993 

i.3099 

1.16 

0.0653 

30 

0.9980 

54.23 

3.615 

20  16 

1  21.1 

351  31 

23  26.1 

1.4004 

1.3097 

1.30 

0.1157 

31 

1.0007 

+54.40 

+3.627 

20    8 

1  20.5 

350  35 

23  22.3 

+  1.4014 

+1.3095 

-1.45 

-0.1608 

32 

1.0035 

+54.53  1  +3.635 1   20    0 

1  20.0 

349  38 

2:)  18.6 

+1.4021 

+1.3093 

-1.59    -O.2015JJ 
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MEAN  PLACES  FOR  1883.0.     (January  0^.0-(fi.015,  Washington.) 


i 

t  • 


Name  of  Star. 


*) 


s 


s 


p. 


[var,) 


a  Andromedse 
/9  Cassiopess  . 
22  AndromedGe 
4  Draconis  (H.) 
^  Pegasi  {Algeni 

<r  Andromedffi 

t  Ceti  .     .     . 

6  Urs8e  Minoris 

44  Piscium  .     . 

i5  Hydri     .     . 

12  Ceti  .     .     . 
«  Draconis 
X  Andromed© 
a  Cassiopeae  ( 
p  Ceti  .     .     . 

21  Cassiopeee  . 

o  Cassiopcee  . 

i  Piscium .     . 
32*  Camclop .(  H.) 

y  Cassiopese  . 

fi  Andromedse 
43  Cephei  (H.) 
e  Piscium  .  . 
P  Andromedse 
/  Piscium .     . 

«  TucansB .     . 
a  Ursae  Minoris  {Pol^iris) 
O^Ceii  .     .     . 
38  Cassiopese  . 
7^  Piscium .     . 

o  Androroedae 

It  Piscium .     . 

a  Eridani  {Achemar) 

V  Piscium . 

o  Piscium . 


C  Ceti  .  .  ! 
^  Arietis  .  . 
50  Cassiopese  . 
y  Andromeds& 
a  Arietis    .     . 


a  Draconis 
P  Trianguli    . 
f»Ceti   .     .     . 

4  Ursse  Minoris 
y  Trianguli    , 

67  Ceti  .  .  . 
(  Cassiopese  . 
d  Hydri  ,  . 
f^Ceti  .     .     . 

5  Ursse  Minoris 


S 


s 


s 


s 


p. 


p. 


p. 


Hasni 
tude. 


P. 


2.0 
2.0 
5.3 
4.7 
2.7 

4.3 
3.3 
6.0 
6.0 
3.0 

6.0 
3.3 
4.0 
2.5 
2.0 

6.0 
5.0 
4.3 
4.7 
2.0 

4.0 
4.3 
4.0 
2.3 
5.0 

5.0 
2.0 
3.0 
6.3 
3.7 

4.0 
5.7 
1.0 
4.7 
4.3 

3.0 
3.0 
4.0 
2.3 

2.0 

3.3 
3.0 
4.3 
5.0 
4.3 

6.0 
4.0 
4.0 
4.0 
4.7 


Bight  ABOenftion. 


0  2  20.480 

0  2  56.388 

0  4  14.570 

0  6  42.564 

0  7  12.704 

0  12  13.063 

0  13  27.858 

0  14  19.510 

0  19  24.299 

0  19  34.897 

0  24  4.061 
0  28  29.071 
0  30  38.007 
0  33  52.445 
0  37  42.991 

0  37  56.251 
0  38  12.519 
0  42  36.739 
0  48  16.753 
0  49  39.241 

0  50  15.684 
0  52  57.830 

0  56  52.277 

1  3  11.022 
1  11  45.835 

1  11  48.020 
1  15  52.079 
1  18  10.510 
1  22  32.314 
1  25  13.409 

1  29  56.002 

1  30  53.813 

1  33  21.066 

1  35  20.587 

1  39  12.962 

1  45  41.115 

1  48  10.668 

1  53  27.803 

1  56  43.233 

2  0  34.754 

2  1  13.365 
2  2  35.054 
2  6  47.971 
2  9  19.313 
2  10  21.656 

2  11  8.845 
2  19  26.142 
2  19  40.237 
2  21  56.355 
2  27  47.155 


Annual 
Yariation. 


s 
-f  3.0902 

3.1706 

3.1002 

2.81)36 

3.0831 

+  3.1214 
3.0529 
0.0920 
3.0729 
3.2409 

+  3.0610 
2.5953 
3.1890 
3.3702 
3.0147 

+  8.8471 
3.3165 
3.1068 
0.3788 
3.5743 

+  3.3091 
7.1460 
3.1085 
3.3424 
3.0892 

+  2.0560 

22.1290 

2.9969 

4.3085 

3.2017 

+  3..5020 
3.1697 
2.2332 
3.1173 
3.1616 

+  2.9617 
3.3023 
4.9990 
3.6579 
3.3697 

-I-  1.6235 

3.5526 

-I-  3.1733 

—  0.3327 
+  3.5491 

+  2.9890 
4.8538 
1 .0530 

+  3.1830 

—  0.1979 


Declination. 


+  28  26  39.88 
4-  58  30  14.85 
4-  45  25  15.45 
+  101  44  0.86 
4-  14  31  58.88 

4-  35  8  11.06 

-  9  28  22.21 
4-  91  39  4.97 
4-  1  17  29.95 

-  77  54  47.80 

-  4  36  14.05 
4-109  34  0.31 
4-  33  4  30.04 
4-  55  53  43.49 

-  18  37  44.75 

4-  74  20  53.78 

4-  47  38  37.45 

4-  6  56  52.91 

4-  95  57  4.06 

4-  60  4  57.99 

4-  37  51  52.15 

4-  85  37  43.44 

4-  7  15  35.67 

4-  34  59  59.53 

4-  2  59  52.47 

-  69  29  51.36 
4-  88  41  5.91 

-  8  47  14.86 
4-  69  39  42.50 
4-  14  44  32.11 

4-  40  49  11.51 
4-  11  32  33.64 

-  57  49  53.34 
4-  4  53  42.29 
4-  8  34  5.72 

-  10  54  51.76 
4-  20  14  7.95 
4-  71  51  15.31 
+  41  46  3.26 
4-  22  54  30.77 

4-115  3  53.17 

4-  34  25  59.37 

4-  8  17  50.00 

4-101  54  9.60 

4-  33  18  19.22 

-  6  57  43.34 
4-  66  52  31.08 

-  69  11  31.09 
4-  7  56  5.61 
4-103  47  2.07 


Annual 
Yariation. 


// 


4-  19.886 
19.853 
20.037 
20.024 
20.025 

4-  19.985 
19.960 
19.941 
10.956 
20.287 

4-  19.942 
19.893 

19.876 
19.795 
19.808 

4-  19.758 
19.760 
19.655 
19.597 
19.571 

4-  19.625 
19.520 
19.463 
19.174 
19.044 

4-  19.180 
18.964 
18.678 
18.692 
18.676 

4-  18.169 
18.538 
18.366 
18.342 
18.230 

4-  17.838 
17.743 
17.670 
17.460 
17.190 

4-  17.308 
17.222 
17.047 
16.909 
16.863 

4-  16.749 
16.460 
16.463 
16.313 

4-  16.011 


Apparent  places  of  stars  marked  with  an  asterisk  are  not  given  in  this  Ephemeris. 


294 


FIXED  STARS,  1883. 


MEAN  PLACES  FOR  1883,0.     (January  0*.0-0*.015,  Washington.) 


Kame  of  Star. 


d  Ceti  . 
fi  Hydri 
0  Perse i 
r  Ceti  . 
ff  Arietis 


47  Cephei  (H.)     .     .     . 

/3  UrssB  Minor  is  ,     .  S.  P. 

e  Arietis 

a  Ceti 

p  Persei  {Algol)  {var.) 

48  Cephei  (H.)     .     .     . 

C  Arietis 

a  Persei 

t  Hydri 

Y*  Ursae  Minor  is  .     ,  S.  P. 

f  Tauri 

e  Eridani 

d  Persei 

y  Camelopardalis  (H.) 
7j  Tauri 

C  Persei 

C  Ursae  Minoris  .     .  S.  P. 

y  Hydri 

e  Persei 

^  Eridani 

A^Tauri 

c  Persei 

Groombr.  2380  .     .  S.  P. 

0^  Eridani 

Y  Tauri 

If  Ursse  Minoris  .     .  S.  P. 

e  Tauri 

iy  Draconis     .     .     .  S.  P. 

m  Persei 

d  Mensce 

A  Draconis     .     .     .  S.  P. 
a  Tauri  (Aldeharan)    . 

T  Tauri 

a  Camelopardalis    .     . 
i  Tauri 

t  Aurigae 

C  Aurigae 

11  Orionis 

€  Ursae  Minoris  .     .  S.  P. 
p  Eridani 

a  Aurigae  (Capella) 
/?  Orionis  {Rigel)    .     . 

T  Orionis 

l3  Tauri 

Groom  bridge  966  .     . 


Masni- 
tuae. 


4.0 
6.0 
4.0 
3.3 
5.7 

6.0 
2.0 
4.3 
2.3 
2.7 

63 
4.7 
2.0 
5.0 
3.0 

4.0 
3.0 
3.3 
4.3 
3.0 

3.0 
4.3 
3.3 
3.3 
3.0 

4.7 
4.0 
6.3 
4.3 
4.0 

5.0 
3.7 

2.7 
6.0 
6.0 

5.0 
1.0 
4.3 
4.7 
5.3 

3.0 
4.0 
5.0 
43 
3.0 

1.0 
1.0 
4.0 
2.0 
6.3 


Bight  AacensioiL 


h      m       8 

2  33  29.161 
2  34  10.640 
2  36  12.789 
2  37  14.305 
2  45  2.032 

2  50  34.871 
2  51  3.464 
2  52  31.385 

2  56  9.826 

3  0  33.516 

3  5  30.923 
3  8  10.643 
3  15  58.468 
3  18  53.900 
3  20  55.361 

3  24  24.833 
3  27  25.096 
3  34  35.909 
3  38  1.485 
3  40  31.815 

3  46  46.737 
3  48  15.743 
3  49  3.756 
3  50  0.228 
3  52  34.282 

3  57  46.760 

4  0  10.217 
4  6  0.213 
4  6  9.265 
4  13  8.148 

4  20  56.211 
4  21  47.108 
4  22  24.614 
4  25  11.082 
4  25  55.298 

4  28  13.128 
4  29  12.454 
4  35  13.392 
4  42  25.355 
4  44  31.810 

4  49  22.514 

4  54  18.050 

4  57  53.010 

4  57  59.995 

5  2  5.875 

5  8  2.820 

5  8  54.910 

5  11  55.520 

5  18  53.773 

5  24  5.565 


Annual 
Variation. 


+ 

+ 

+ 
+ 


s 
8.0723 

1.4522 

4.0665 
3.1027 
3.3036 


+  7.6924 

—  0.2376 
+  3.4199 
-h  3.1297 
-I-  3.8814 

-I-  7.3840 

+  3.4382 

+  4.2544 

—  1.6118 

—  0.1384 


+ 
+ 


+ 


3.3041 
2.8233 
4.2473 
6.2281 
3.5558 

3.7588 
2.2644 
1.0042 
4.0081 
2.7982 


+  3.5390 

+  4.3348 

-f  0.1372 

+  2.9264 

+  3.4082 

—  1.8238 
+  3.4967 
-f  0.8051 
+  4.2085 

—  4.2426 


+ 
+ 

+ 


0.1376 
3.4366 
3.5946 
5.9200 
3.5047 

3.8997 
4.1839 
3.4238 
6.3515 
2.9482 

4.4237 
2.8810 
2.9123 
3.7887 

7.9959  i 


Declination. 


-  0  10  37.57 

-  79  37  9.96 
-I-  48  43  57.14 
+  2  44  31.12 
+  14  35  56.65 

+  78  57  15.17 
+  105  21  58.92 
-h  20  52  17.60 
+  3  37  47.62 
+  40  30  13.39 

+  77  18  9.70 
+  20  36  35.62 
+  49  26  36.57 

-  77  48  54.53 
+  107  44  58.86 

+  12  32  5.20 

-  9  51  17.82 
+  47  24  43.40 
+  70  58  11.04 
+  23  44  31.94 

+  31  32  5.55 
+ 101  50  46.37 

-  74  35  50.06 
+  39  40  13.39 

-  13  50  32.14 

+  21  45  39.16 
+  47  23  55.05 
+  111  52  53.37 

-  7  8  37.39 
+  15  20  38.27 

+  103  58  31.95 
+  18  55  10.90 
+  118  13  14.75 
+  42  48  44.66 

-  80  29  11.41 

+  110  58  44.09 
+  16  16  22.31 
+  22  43  52.07 
+  66  8  30.25 
+  18  38  21.80 

+  32  58  45.95 
+  40  54  12.57 
+  15  14  23.49 
+  97  46  20.12 

-  5  14  19.63 

+  45  52  38.34 

-  8  20  16.41 

-  6  58  19.48 
+  28  30  25.84 
+  74  57  47.96 


AnnuAi 
TariatMm. 

+  15.715 
15.676 
15.483 
15.350 
15.029 

+  14.744 
14.718 
14.629 
14.3.30 
14.147 

+  13.782 
13.581 
13.125 
13.017 
12.810 

+  12.589 
12.415 
11.843 
11.594 
11.409 

+  10.980 
10.904 
10.978 
10.755 
10.469 

+  10.112 
9.976 
9.499 
9.642 

8.988 

+  8.146 
8.289 
6.229 
8.042 
8.000 

+  7.797 
7.547 
7.218 
6.658 
6.439 

+  6.061 
5.664 
5.331 
5.362 
4.954 


+ 


4- 


4.or3 

4.427 
4.165 
3.397 
3.148 


Apparent  places  of  stars  mvked  with  an  asterisk  are  not  given  in  this  Ephemeris. 
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MEAN  PLACES  FOB 

1883.0.     (January  0*^.0—0^.015,  Washington.)           '      i 

Name  of  Star. 

Mogni- 
tutle. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

1 

Annual 
Variation. 

*        Groom  bridge  944  .     . 

6.3 

h      m       8 

5  24  37  900 

B 

+  18.6130 

+  85    8     1.53 

■4     3!b94   ' 

•    /  AurigiB 

5.0 

5  25     6.845 

+  3.9044 

-h  32     6  15.43 

3.061 

d  Ononis  (var.)  .     .     . 

2.5 

5  26     1.766 

-1-  3.0631 

-     0  23  12.91 

2.957 

a  Leporis 

3.0 

5  27  34.205 

+  2.6446 

-   17  54  25.32 

2.828  1 

e  Orionis 

2.0 

5  30  16.598 

+  3.0481 

-      1   16  40.05 

2.594 

1 

a  Columbse    .... 

2.0 

5  35  24.804 

-h  8.1726 

-  34     8  1430 

+    8.102  ! 

w  Draconis     .     .     .  S.  P. 

5.0 

5  37  38.281 

—  0.3545 

-f-111   11   17.28 

1.630 

•     «  Orionis 

2.7 

5  42  12.426 

+  2.8447 

-     9  42  44.26 

1.559 

•     V  Aurigse 

4.0 

5  43  22.840 

+  4.1540 

-h  39     6  45.20 

1.489 

v''*  Draconis     .     ,     .  S.  P. 

4.3 

5  44     1.235 

—   1.0803 

-f  107  47  39.07 

1.670 

•    d  Doradus      .... 

4.3 

5  44  34.020 

-1-  0.1048 

-  65  46  45.46 

4    1.330 

a  Orionis  {var.)  .     .     . 

1.2 

5  48  50.256 

-1-  3.2468 

-f     7  23    2.36 

0.984 

•    0  Aurigffi 

2.0 

5  50  56.800 

-h  4.4014 

4-  44  56     1.67 

0.782 

•     ff  Aurigsp 

3.0 

5  51  44.612 

-f  4.0<)18 

4-  37  12  10.36 

4    0.634 

V  Orionis 

4.7 

6     0  53.552 

H-  3.4273 

-f-   14  46  52.03 

—    0.108  , 

1 

28  Camel opardal is  (H.) 

4.7 

6     5  56.879 

+  6.0 170 

+  69  21  30.28 

—    0.638 

•    jj  Geminorum     .     .     . 

3.3 

6    7  48.940 

+  3.6227 

-f-  22  32  21.77 

0.700  ' 

b  UrsfiB  Minor  is  .     .  S.  P. 

4.3 

6  10    3.844 

—  19.4475 

-h  93  23  24.06 

0.931 ; 

fjL  Geminorum     .     .     . 

3.0 

6  15  52.954 

-1-  3.6315 

-h  22  34  20.01 

1.510 

•   ^^  AurigiB 

5.3 

6  15  53.230 

-1-  4.6268 

-h  49  20  45.07 

1.399 

a  Argus  {Canopus),     . 

1.0 

6  21  21.374 

-1-   1.3303 

-  52  37  55.63 

—    1.857 

;  •     V  Geminorum     .     .     . 

4.7 

6  22    0.948 

+  3.5631 

+  20  17     5.39 

1.945 

•    y  Draconis     .     .     .  S.  P. 

4.0 

6  23    9.891 

—  1.0789 

4107  19    6.02 

1.647 

y  Geminorum     .     .     . 

2.3 

6  30  57.170 

-1-  3.4675 

4   16  29  52.27 

2.747 

•     e  Geminorum     .     .     . 

3.3 

6  36  43.992 

-f  3.6936 

-h  25  14  44.20 

3.214 

1 

•    ^'^Aurigae .     .     .     .     . 

5.7 

6  38  18.272 

-1-  4.3295 

4  43  41  32.21 

—    3.189  1 

t    a  Can  is  Major  is  ( Sirius) 

1.0 

6  39  59.553 

-1-  2.6437 

-   16  33  23.80 

4.688 

•    0  Geminorum     .     .     . 

3.3 

6  45    4.647 

+  3.9610 

-f-  34     6     3.35 

3.951 

51  Cephoi  (H.)     .     .     . 

5.3 

6  45  15.606 

-1-30.0575 

4  87  13  33.51 

4.028 

•    C  MenssB 

5.8 

6  49  45.767 

—  4.8918 

-  80  41   17.75 

4.244 

50  Draconis     .     .     .  S.  P. 

6.0 

6  50    8.402 

—   1.9045 

4104  42  16.83 

—    4.427 

e  Canis  Majoris  .     .     . 

1.7 

6  54     1.685 

4-  2.3576 

-  28  48  49.60 

4.696 

•    C  Geminorum  (car.)    . 

4.0 

6  57  10.454 

-1-  3.6527 

4  20  44  26.12 

4.969  1 

•  63  AurigsB 

5.0 

7     3  36.405 

-1-  4.1374 

4  39  30  36.10 

5.475 

d  Canis  Majoris  .     .     . 

2.0 

7     3  38.047 

-1-  2.4384 

-  26  12  29.59 

5.487 

•  25  Camelopardalis     .     . 

4.7 

7     6  23.837 

-1-12.9900 

4  82  37  57.21 

—    5.760 

•    y^Volantis  {var.)     .     . 

4.7 

7     9  44.309 

—  0.4844 

-  70  18  30.32 

5.890 

d  Draconis     .     .     .  S.  P. 

3.0 

7  12  31.528 

-h  0.0310 

4112  32  39.34 

6.326 

3  Geminorum     .     .     . 

3.3 

7  13    8.103 

+  3.5884 

4  22  11  47.30 

6.307  1 

T  Draconis     .     .     .  S.  P. 

4.7 

7  17  47.828 

—   1.1132 

4106  51  43.60 

6.786  1 

Piazzi  vii.  67    .     .     . 

6.0 

7  18  41.881 

-h  6.3041 

+  68  42     9.07 

—    6.788  i 

'  *    5  Canis  Minoris  .     .     . 

3.0 

7  20  48.335 

-1-  3.2600 

-f     8  31  25.92 

6.9(»2 

a* Geminorum  {Castor) 

1.7 

7  27     8.061 

+  3.8393 

4  32     8  37.91 

7.519 

f    a  Canis  Min.  {Procyony 

1.0 

7  33  10.617 

-1-  3.1438 

4     5  31  25.63 

8.967 

fi  Geminorum  {Pollux) 

1.3 

7  38     9.339 

+  3.6801 

4  28  18  27.27 

8.385 

X  UrsfiB  Minoris  .     .  S.  P. 

6.3 

7  41     2.947 

—63.0270 

4  91     2  57.35 

—    8.568 

•        Groombridge  1374     . 

5.7 

7  46     9.956 

-1-  7.2^)75 

-h  74  13  40.96 

8.994 

•  96  Lyncis 

6.0 

7  46  11.376 

-1-  4.3902 

-f-  47  51  59.01 

8.983 

y>  Geminorum     .     .     . 

5.0 

7  46  20.162 

-1-  3.6808 

4-  27    4    2.90 

8.998 

e  Draconis     .     .     .  S.  P. 


3.7 

7  48  33.701 

—  0.1764 

4110     1  48.21 

—    9.175 

Apparent  places  of  stars  marked  with  an  asterisk  are  not  given  in  this  Epbcmoris. 
i    t  Perlodio  corrections  given  in  the  Appendix  are  still  to  bo  applied  to  the  positions  of  Sirius  and  Procyoa. 
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FIXED  STARS,  1883. 
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MEAN  PLACES  FOR  1883.0.     (January  0*.0-.0*.015,  Washington.) 


Ij^ame  of  Star. 


01^  Cancri  .... 
3  Ursse  Majoris  (H.) 
15  Argus  ( e )  . 
C*  Cancri  .  . 
/?  Cancri    .     . 

«  Cephei  (pr.) 
30  Monocerotis 
$  ChamsBleontis 
1^  Cancri    .     . 
Groombr.  3341 


^  HydrflB  .     . 
y  Cancri    .     . 
c  HydrsB  .     . 
tf*  Cancri  {mean) 
I    UrssB  Majoris 


1879 


12  Year  Cat. 
a^  UrssB  Majoris 
K  Cancri    .    '. 

0  Hydrce   .     . 
P  Argus    .     • 

a  Lyncis   .     . 

t  Argus    .     . 

a  Cephei   .     . 

1  Draconis  (H.) 
a  Hydrse  .     . 

d  Ursae  Majoris 
0  Ursse  Majoris 
10  Leonis  Minoris 
P  Cephei  (fpr,) 
o  Leonis   .     . 


C  Chamseleontis 
c  Leonis  ^    . 

11  Cephei   .     • 
fi  Leonis   .     . 

19  Leonis  Minoris 

79  Draconis     . 

i:  Leonis   .     . 

a  Leonis  {Regul\ 
33  UrsaB  Majoris 

X  Ursee  Majoris 

Y^  Leonis    .     . 
II  HydrsB  .     . 
P  Leonis  Minoris 
^    a  Antlise   .     . 
9  Draconis  (  H.) 

p  Leonis   .     . 

326  Cephei  (B.) 

^  41  Leonis  Minoris 

Tl  Argus  {var,) 

I  Leonis   .     . 


tu) 


S 


P. 


P. 


P. 


P. 


P. 


Ma.iimi. 

tude. 


6.0 
5.7 
3.0 
4.7 
3.7 

4.3 
3.7 
4.7 
5.7 
6.3 

5.0 
4.3 
3.3 
5.7 
3.0 

6.0 
5.0 
5.0 
4.0 
1.5 

3.3 
2.0 
2.7 
4.3 
2.0 

4.7 
3.0 
4.7 
3.0 
3.7 

5.0 
3.0 
5.0 
4.0 
5.3 

6.3 
5.0 
1.3 
6.0 
3.3 

2.0 
4.0 
4.3 
4.0 
4.7 

4.0 
5.3 
5.7 
1-6 
5.3 


lUgfat  Aaeension. 


h   m   8 

7  53  51.086 

8  I  9.464 
8  2  33.688 
8  5  30.071 
8  10  10.170 

8  12  48.386 
8  19  48.822 
8  24  7.563 
8  25  56.543 
8  30  30.186 

8  82  38.565 
8  36  30.865 
8  40  34.795 
8  47  6.262 
8  51  11.524 

8  52  51.429 

9  0  5.001 
9  1  24.597 
9  8  16.624 
9  11  54.661 

9  13  55.460 
9  13  57.366 
9  15  47.199 
9  20  18.611 
9  21  50.281 

9  24  6.883 

9  25  1.498 

9  27  3.207 

9  27  8.739 

9  34  54.332 

9  37  17.254 
9  39  12.523 
9  40  12.317 
9  46  6.482 
9  50  30.929 

9  51  24.523 

9  54  1.807 

10  2  8.422 

10  9  31.477 

10  10  2.197 

10  13  31.263 
10  20  25.967 
10  21  6.908 
10  21  47.905 
10  25  7.868 

10  26  39.033 
10  30  12.987 
10  37  3.  J  85 
10  40  31.400 
10  43  6.433 


Annual 
VariatioD. 


+ 
+ 
+ 


+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 


+ 
+ 
+ 
+ 


8 

3.6381 
6.0567 
9.5544 
3.4471 


+  3.2590 

—  1.9124 

+  3.0002 

—  1.7000 
4-  3.4792 

—  0.2155 

+  3.1462 

-f  3.4814 

+  3.1822 

-h  3.6749 

+  4.1362 


2.5388 
5.3635 
3.2S64 
3.1365 
0.6797 

3.6708 
1.6013 
1.4370 
9.0497 
2.9492 


-f  5.4117 

+  4.0447 

-f  3,6960 

4-  0.7963 

+  3.2075 


1.5442 
3.4163 
0.9033 
3.4233 
3.6976 


+  0.7322 

+  3.1749 

+  3.3013 

+  4.4381 

+  3.6421 


+ 

+ 
+ 
+ 

+ 
+ 

+ 

+ 


3.3158 
3.9004 
3.4885 
2.7385 
5.3806 

3.1647 
1.0796 
3.2718 
2.3120 
3.1590 


BecIinaUon. 


-f  25  42 

+  68  48 

-  23  58 
-f  17  59 
-f  9  32 

+  102  38 

-  3  31 

-  77  6 
+  20  50 
+  107  51 


43.49 
59.54 
4.01 
56.27 
41.99 

29.42 
32.26 
23.16 
15.41 
53.21 


+  3  45  4.56 

+  21  53  17.68 

+  6  50  49.84 

+  31  1  17.47 

+  48  29  59.99 

+  99  53  13.99 
+  67  36  29.58 
+  11  8  17.85 
+  2  48  25.47 

-  69  14  7.20 

+  34  53  10.59 

-  58  47  3.64 
+  117  54  35.72 
+  81  50  29.92 
-89  7.69 

+  70  20  36.16 
+  52  12  34.79 
+  36  54  58.45 
+  109  57  10.20 
+  10  25  26.10 

-  80  24  54.95 
+  24  18  44.23 
+  109  13  37.71 
+  26  33  26.46 
+  41  36  43.54 

+  106  51  4.03 
+  8  36  17.87 
+  12  32  18.64 
+  65  41  28.34 
+  43  29  52.23 

+  20  25  58.33 

-  16  14  22.85 
+  37  18  22.55 

-  30  28  22.32 
+  76  18  53.82 

+  9  54  29.55 
+ 104  22  35.33 
+  23.48  1.84 

-  59  4  10.63 
+   11     9  50.21 


Asnusl 
Yamtioo. 


9.549 
10.1  IS 
10.174 
10.576 
10.831 

11.009 
11.484 
ll.n4  I 
11.978 
12.22) 

12.411 

12.700 
12.983 
19.3^ 
13.877 

13.700 
14.241 

14.270 
14.996 
14.796 

15.004 
14.986 
15.164 
15.397 
15.434 

15.530 
16.196 
15.762 
15.752 
16.205 

16.302 
16.409 
16.534 
16.780 
16.944 

17.010 
17.125 
17.461 
17.793 

17.838 

18.073 
18.300 
18.302 
ia206 
18.375 

18.421 
18.526 
18.729 

ia864 
ia964 


*  Appa^rent  place8  of  8tai8  marked  with  an  aateriak  are  not  given  in  this  Ephemeiia. 
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MEAN  PLACES  FOR  1883.0.     (January  0*.0-0d.015,  Washington.) 


Name  of  Star. 


^  d*  Charaseleontis .     .     . 
t  Cephei  ...     .  S.  P 

•  46  Lieonis  Minoris     .     . 

•  Groombridge  1706  . 
a  UrssB  Majoris  .     .     . 

•  T^  Octantis      .... 

•  p^  Leonis 

•  <ff  Urs®  Majoris  .  .  . 
d  Leonis 

•  y  Ursse  Majoris  .     .     . 

d  Crateris 

o  Cephei  .     .     .     .  S,  P 

r  Leonis 

X  Draconis     .... 

•  e  Hydr» 

u  Leonis 

r  Cephei   .     ;     .     .  S.  P 

•  X  Urs®  Majoris  .     .     . 

fi  Leonis 

y  Ursse  Majoris  .     .     . 

Groombr.  4163      .  S.  P. 

•  JT  Virginis 

o  Virginis 

•  e  Corvi 

4  Draconis  (H.)  .     .     . 

Y  Corvi 

•  2  Canum  Venaticorum 
fi  Cbamseleontis .  .  . 
ij  Virginis      .... 

•  6  Urs®  Minoris  .     .    . 


a  ^  Crucis 

•  ^*  Corvi 

•  fi  Canum  Venaticorum 

^9  Corvi 

«  Draconis     .... 

•  y  Virginis  (mean)    .     . 
21  Cassiopeee  .     .     .  S.  P. 

•  31  Coron®  Borealis  .     . 
32'  Camelopardalis  (H.) . 

•  ^  Cassiope®  .     .     .  S.  P. 

a  Canum  Venaticorum 

•  43  Cephei  (H.)     .     .  S.  P. 

•  d  Muse® 

•  e  Virginis 

0  Virginis 

•  20  Canum  Venaticorum 

a  Urs.  Min.  {Polaris)  S.  P. 
a  Virginis  (Spica)  .     . 

•  jc, Octantis 

38  Cassiope®  .     .     .  S.  P. 


Maexii- 
tooe. 


5.0 
3.3 
4.0 
6.0 
2.0 

6.0 
6.0 
3.3 
2.3 
3.3 

3.3 
5.3 
5.0 
3.3 
4.0 

5.0 
3.3 
3.7 
2.0 
2.3 

7.0 
4.3 
4.0 
3.0 

4.7 

2.0 
5.3 
5.0 
3.3 
6.0 

1.0 
2.3 
4.3 
2.3 
3.3 

2.7 
6.0 
5.0 

4.7 
2.0 

2.7 
4.3 
4.0 
2.7 
4.3 

4.7 
2.0 
1.0 
5.0 
6.3 


Right  Aaoenaion. 


10  44  40  054 
10  45  30.953 
10  46  45.968 
10  50  33  491 

10  56  29.691 

11  0  5.148 
11  0  56.134 
11  3  4.911 
11  7  53.110 
11  12  9.545 

11  13  29.521 
1}  13  49.567 
11  21  55.211 
11  24  26.625 
11  27  14.885 

11  30  57.503 

11  34  33.073 

11  39  52.137 

11  43  5.482 

11  47  40.382 

11  49  9.173 
11  54  52.625 

11  59  14.936 

12  4  6.599 
12  6  42.564 

12  9  47.412 

12  10  15.666 

12  11  30.518 

12  13  55.220 

12  14  19.510 

12  20  5.194 
12  23  48.775 
12  28  11.095 
12  28  14.560 
12  28  29.071 

12  35  43.944 
12  37  56.251 
12  46  0.012 
12  48  16.753 
12  49  39.241 

12  50  33.249 
12  52  57.830 
12  54  14.409 

12  56  21.187 

13  3  53.544 

13  12  17.718 
13  15  52.079 
13  19  1.792 
13  22  14.256 
13  22  32.314 


Annual 
YttriAtion. 


+ 


+ 


0.6139 
2.1204 
3.3712 
4.9902 
3.7528 


—  0.2755 

■f  3.0622 

3.3957 

3.1991 

3.2591 

+  2.9959 
2.4413 
3.0862 
3.6285 
2.9419 

+  3.0712 
2.4106 
3.1949 
3.0645 
3.1846 

+  2.8593 
3.0752 
3.0578 
3.0787 
2.8936 

+  3.0788 
3.0235 
3.3884 
3.0684 
0.0920 

+  3.2732 
3.1018 
2.8608 
3.1405 
2.5953 

+  3.0380 
3.8471 
2.9308 
0.3788 
3.5743 

+  2.8164 
7.M60 
4.0242 
2.9880 
3.1007 

+  2.6976 

22.1290 

3.1529 

8.5714 

+  4.3685 


Declination. 


-  79  55  23.70 
+  114  24  53.47 
+  34  50  43.53 
+  78  23  47.69 
+  62  22  56.51 

-  83  57  52.68 
+  2  35  24.85 
-f  45  7  58.12 
-f  21  9  52.19 
+  33  43  57.09 

-  14  8  44.37 
+  112  31  42.44 
+  3  30  1.58 
+  69  58  35.99 

-  31  12  17.76 

-  0  10  40.58 
+  103  1  14  55 
+  48  25  40.98 
+  15  13  33.68 
+  54  20  42.64 

+  106  14  26.79 
+  7  16  0.24 
+  9  22  58.24 

-  21  58  9.50 
+  78  15  59.14 

~  16  53  32.07 
+  41  18  41.92 

-  78  39  44.40 
-00  59.61 
+  88  20  55.03 

-  62  27  1.92 

-  15  51  49.41 
+  41  59  36.01 

-  22  44  58.51 
+  70  25  59.69 

-  0  48  27.70 
+  105  39  6.22 
+  28  10  38.92 
+  84  2  55.94 
+  119  55  2.01 

+  38  57  1.54 

+  94  22  16.56 

-  70  55  1.74 
+  11  35  17.56 

-  4  54  50.70 

+  41  11  19.77 
+  91  18  54.09 

-  10  33  1.02 

-  85  11  6.09 
+  110  20  17.50 


Annual 
Yariation. 


19.000 
18.871 
19.286 
19.168 
19.355 

19.410 
19.481 
19.497 
19.679 
19.568 

19.459 
19.666 
19.799 
19.8.34 
19.883 

19.858 
20.074 
19.960 
20.118 
20.026 

20.022 
20.088 
20.016 
20.042 
90.024 

20.019 
20.067 
20.000 
20.044 
19.941 

20.018 
90.088 
19.619 
19.966 
19.893 

19.817 
19.758 
19.667 
19..597 
19.571 

19.519 
19.520 
19.463 
19.425 
19.321 

19.044 

18.964 
18.911 

18.809 
18.692 


*  Apparent  plaoea  of  stars  marked  with  an  asterisk  uro  not  given  in  this  Ephemecia. 
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FIXED  STAES,  1883. 


MEAN  PLACES  FOR 

1883.0.     (January  0^.0— 0^.015,  Washington 

1 

■) 

Name  of  Star. 

MAffDi- 

taae. 

Right  AflocuBion. 

Annual 
Variation. 

Declination. 

Annoal 
Variation. 

h      m       8 

8 

0       /       i/ 

u 

C  Virginis 

3.3 

13  28  43.905 

-f-  3.0527 

4-0    0    9.75 

—  18.530 

•        B.  A.C.4536    .     , 

5.0 

13  29  34.290 

+  2.(»29 

4-  37  46  55.61 

18.549 

•  m  Virginis.     .     .     , 

6.0 

13  35  28.318 

-f-  3.1426 

-     8     6  43.62 

18.302 

19  Ursae  Majoris  .     . 

2.0 

13  42  55.810 

+  2.3719 

4-  49  53  51.03 

18.090 

7}  Bootis     .... 

3.0 

13  49     6.840 

+  2.8568 

+   18  59    4.88 

18.184 

50  CassiopesB   .     .     . 

.  S. 

p. 

4.0 

13  53  27.803 

-h  4.9990 

4- 108    8  44.69 

—  17.670 

•    0  Apodis   .     .     .     , 

5.0 

13  53  58.174 

+  5.6551 

-  76  13  50.27 

17.618 

IS  CenUiuri      .     .     , 

1.0 

13  55  34.425 

+  4.1724 

—  59  48  28.11 

17.611 

•    TT  Hydraj  .... 

3.7 

13  59  42.730 

+  3.4060 

-«  26     7     5.86 

17.520 

a  Draconis     .     .     . 

3.3 

14     1   13.365 

+   1.6235 

4-  64  56    6.83 

17.308 

•    d  Bootis     .     .     .     , 

5.0 

14     5     3.802 

-f  2.7389 

4-  25  38  46.95 

—  17.215 

•    K  Virginis .     .     .     , 

4.3 

14    6  39.336 

+  3.1931 

-     9  43  42.88 

16.945 

•    d  Octantis.     •     .     . 

5.0 

14     8  18.714 

4-  8.9127 

—  83    7  47.30 

17.004 

•    4  Ursae  Minoris  .     , 

5.0 

14     9  19.313 

—  0.3327 

4-  78     5  50.40 

16.909 

a  Bootis  (Arcturus) 

LO 

14  10  19.510 

+  2.7348 

4-   19  47  31.33 

18.898 

•    X  Bootis     .     •     .     , 

4.0 

14  11  56.128 

-1-  2.2830 

4-  46  37  33.48 

—  16.672 

•    X  Virginis.     .     .     , 

4.7 

14  12  46.806 

+  3.2368 

—   12  49  54.99 

16.767 

I  CassiopesB  .     . 

!s. 

p. 

4.0 

14  19  26.142 

+  4.8538 

4-113    7  28.92 

16.460 

0  Bootis    .... 

4.0 

14  21   12.875 

+  2.0443 

4-  52  23  30.87 

16.774 

p  Bootis     .... 

3.7 

14  26  47.310 

+  2.5878 

4-  30  53    7.75 

15.976 

5  Ursee  Minoris  .     , 

4.7 

14  27  47.155 

—  0.1979 

4-  76  12  57.93 

—  16.011  I 

a*Centauri      .     .     . 

1.0 

14  31  40.738 

+  4.0413 

-  60  21  14.92 

I. '5.398  ; 

•    a  Apodis   .... 

4.7 

14  33  23.103 

+  7.1544 

-  78  32  45.53 

15.743 

•  33  Bootis     .... 

5.3 

14  34  28.968 

4-  2.2344 

4-  44  54  35.45 

15.725 

€  Bootis     .... 

2.3 

14  39  52.693 

+  2.6214 

4-  27  34    4.89 

15.359  1 

a*  Libra?     .     .     . 

2.3 

14  44  24.399 

4-  3.3085 

-   15  33  17.29 

—  15.190 

•  47  Cephei  (H.)     . 

!s. 

p. 

6.0 

14  50  34.871 

+  7.6924 

4- 101     2  44.83 

14.744 

13  Ursae  Minoris  .     , 

2.0 

14  51     3.464 

—  0.2376 

+  74  38     1.08 

14.718 

•    y  Scorpii   .... 

3.3 

14  57  13.481 

-f  3.5007 

-  24  49  16.12 

14.:)80 

P  Bootis     .... 

3.0 

14  57  32.357 

+  2.2601 

4-  40  51     9.18 

14.377 

48  Cephei  (H.)     . 

.  s. 

p. 

6.3 

15     5  30.923 

4-  7.3840 

4-102  41  50.30 

1 

—  13  788  1 

j9  Librae     .... 

2.0 

15  10  42.703 

4-  3.2210 

-     8  57     1.37 

13.533  ; 

•    d  Bootis     .... 

3.0 

15  10  47.180 

4-  2.4208 

4-  33  45    7.36 

13.602  1 

•    p  Octantis.     .     .     . 

6.0 

15  16  30.324 

4- 12.8892 

-  84     4  15.89 

13.069  i 

fi^  Bootis     .... 

4.0 

15  20    4.254 

+  2.2661 

4-  37  47  17.26 

12.798  ' 

y*  Urs8B  Minoris  .     . 

3.0 

15  20  55.361 

—  0.1384 

4-  72  15     1.14 

—  12.810 

•   fi  Coronas  Boreal  is 

4.0 

15  23    0.332 

4-  2.4750 

4-  29  30  34.35 

12.614 

a  Coronae  Boreal  is 

2.0 

15  29  44.080 

4-  2.5391 

4-  27     6  32.85 

12.326  ^ 

•    y  Camelop.  (H.)  . 

!s. 

p. 

4.3 

15  38     L485 

4-  6.2281 

4-109     1  48.96 

11.594 

a  Serpentis     .     .     . 

2.3 

15  38  30.326 

4-  2.9512 

+     6  47  40.16 

11.575 

e  Serpentis     .     .     . 

3.3 

15  44  59.061 

4-  2.9867 

4-     4  49  50.91 

—  11.074 

C  Ursae  Minoris  .     , 

4.3 

15  48   15.743 

—  2.2(>44 

4-  78     9  13.63 

10.904 

e  Coronae  Boreal  is  . 

4.0 

15  52  44.693 

4-  2.4830 

4-  27  13    2.59 

10.633 

d  Scorpii  .     .     .     , 

2.3 

15  53  24.996 

4-  3.5377 

-  22  17  15.24 

10.558 

/9*  Scorpii  .... 

2.0 

15  58  38.109 

4-  3.4799 

-   19  29    2.85 

10.168 

•  d^  Apodis   .... 

5.3 

16    2  54.315 

4-  8.7342 

-  78  23  50.66 

—    9.782 

•    ^  Herculis      .     .     . 

4.0 

16     5     4.865 

4-   1.8810 

+  45  14  31.87 

9.596 

Groombridge  2320 

6.3 

16     6     0.213 

4-  0.1372 

4-68    7     6.63 

9.499  , 

9  Ophiuchi     .... 

3.0 

16     8  12.887 

4-  3.1391 

-     3  23  31.44 

9.541 

•    tr  Coronae  Boreal  is  (mean)'    5.7  1 

16  10  17.780 

4-  2.2445 

4-  34     9  21.01 

—    9.276 

*  Apparent  places  of  stars  marked  with  an  asteiisk  are  not  given  in  this  Bphoneria. 
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MEAN  PLACES  FOR 

1883.0.     (January  O^^.O-O^.OIS 

>,  Washington 

•) 

Name  of  Star. 

Maffni- 
tuue. 

Bight  Ascension. 

Annual 
Yariation. 

Declination. 

Annual 
Variation. 

•    Y  Apodis 

4.3 

h      m       8 

16  15  32.454 

8 

+   8.9895 

•.« 

78  37  50.68 

—   8.887 

w                              1 

T  Herculis      .... 

3.3 

16  16  13.482 

+   1.8007 

+ 

46  35  32.71 

8.751 

•    »  Urs8B  Minoris  .     .     . 

5.0 

16  20  56.211 

—   1.8838 

+ 

76     1  28.05 

8.146 

* 

a  Scorpii  (Antares) 

1.3 

16  22  14.079 

4-  3.6698 

— 

26  10  16.01 

8.335 

r^  Dracouis     .... 

2.7 

16  22  24.614 

4-  0.8051 

+ 

61  46  45.25 

8.889 

^  Herculis     .... 

2.3 

16  25  11.434 

-f  8.5773 

+ 

21  44  43.46 

—   8.079 

A  Draconis     .... 

5.0 

16  28  13.128 

—  0.1376 

+ 

69     1  15.91 

7.797 

C  Ophiuchi     .... 

2.7 

16  30  43.011 

+  3.8985 

— 

10  19  44.46 

7.675 

a  Triansuli  Austral  is  . 

2.0 

16  36  17.274 

+  6.3973 

— 

68  48  37.38 

7.817 

r^  Herculis     .... 

3.3 

16  38  53.088 

-1-  8.0535 

+ 

39     8  43.48 

7.040 

a  Camelopardalis     .  S.  P. 

4.7 

16  42  25.355 

-f  6.9806 

+  113  51  29.75 

—   6.658 

* 

K  Ophiuchi     .... 

3.3 

16  52     7.843 

-1-  8.8373 

+ 

9  33  28.46 

5.858 

d  Herculis     .... 

5.0 

16  57  17.206 

-1-  8.81  J I 

+ 

33  44  18.31 

5.417 

e  Ursse  Minoris  .     .     . 

4.3 

16  57  59.995 

—  6.3515 

+ 

82  13  39.88 

6.363 

•   1^  Ophiuchi     .... 

2.7 

17     3  40.088 

+  3.4365 

— 

15  34  43.84 

4.770 

a*  Herculis  {var^     .     . 

3.5 

17     9  18.772 

+  8.7333 

+ 

14  31  28.66 

—   4.373 

*   TT  Herculis      .... 

3.0 

17  10  58.349 

+  8.0889 

+ 

36  56  29.95 

4.349 

•    0  Ophiuchi     .... 

3.3 

17  14  49.470 

-f  3.6786 



24  52  53.13 

3.978 

h  Ophiuchi  ( var^    ,     . 

5.0 

17  19  13.530 

+  3.6586 

— 

24     3  58.66 

3.680 

•    d  ArsB 

4.0 

17  20  32.491 

+  5.3995 



65  35    3.56 

3.576 

Groombr.  966  .     .  S.  P. 

6.3 

17  24     5.565 

+  7.9959 

+  105    2  12.04 

—   3.148 

•        Groombr.  944   .     .  S.  P. 

6.3 

17  24  37.900 

4-18.6130 

+ 

94  51  58.47 

3.094 

^  Draconis     .... 

2.7 

17  27  47.398 

4-   1.3531 

+ 

52  23  18.03 

8.810 

a  Ophiuchi     .... 

2.0 

17  29  30.220 

4-  8.7836 

+ 

12  38  46.13 

8.898 

■  •     i  Herculis      .... 

3.3 

17  36     9.824 

4-  1.6964 

+ 

46    4    8.68 

8.094 

to  Draconis     .... 

5.0 

17  37  38.281 

—  0.3545 

+ 

68  48  42.72 

—   1.630 

p.  Herculis      .... 

3.3 

17  41  52.815 

+  8.3461 

+ 

27  47  23.32 

8.343 

0  *  Draconis     .... 

4.3 

17  44     1.235 

—   1.0803 

+ 

72  12  20.93 

1.670 

♦    0  Herculis      .... 

4.0 

17  52  14.424 

4-  8.0560 

+ 

37  16     0.00 

0.660 

y  Draconis      .... 

2.3 

17  53  53.374 

4-   1.3913 

+ 

51  30  10.86 

0.565 

7'*Sagittarii     .... 

3.3 

17  58  17.527 

4-  3.8514 

-~- 

30  25  26.66 

—   0.368 

•    0  Herculis      .... 

4.0 

18    2  58.731 

4-  8.3393 

4- 

28  44  49.65 

4-   0.863 

88  Camelop.  (H.)  .     .  S.  P. 

4.7 

18     5  56.879 

4-  6.6179 

4-110  38  29.72 

0.638 

PL  Sagittarii     .... 

4.0 

18     6  45.991 

-f  3.5865 

— 

21     5  17.13 

0.580 

d  Ursee  Minoris  .     .     . 

4.3 

18  10     3.844 

—  19.4475 

+ 

86  36  35.94 

0.931 

1       17  Serpentis     .... 

3.0 

18  15  15.360 

4-  3.1088 

— 

2  55  40.38 

4-   0.660 

♦    \  Sagittarii     .... 

3.0 

18  20  44.999 

4-  3.7087 

— 

25  29     6.08 

1.604 

•  •    y  Draconis     .... 

4.0 

18  23     9.891 

—   1.0789 

+ 

72  40  53.98 

1.647 

;        1   Aquilffi 

4.3 

18  28  50.420 

4-  3.8645 

^ 

8  19  29.26 

8.187 

♦    C  Pavonis  .     .     ,     ,     , 

4.0 

18  29  21.467 

4-  7.0318 

— 

71  31  30.56 

8.480 

a  Octantis 

6.0 

18  29  54.970 

4-107.7100 

^ 

89  16  23.08 

4-   3.590 

a  LyrfiB  (  Yega  ) .     .     . 

1.0 

18  32  58.647 

4-  8.0313 

+ 

38  40  31.25 

3.149 

51  Cephei  (H.)     .     .  S.  P. 

5.3 

18  45  15.606 

4-30.0575 

+ 

92  46  26.49 

4.088 

yS  Lyrae  ( var^    ,     .     . 

4.0 

18  45  45.638 

4-  8.8141 

+ 

33  13  38.79 

3.960 

tf  Sagittarii     .... 

2.3 

18  48    0.617 

4.  3.7880 

— 

26  26  26.46 

4.093 

50  Draconis     .... 

6.0 

18  50    8.402 

—   1.9045 

+ 

75  17  43.17 

4-   4.487 

♦    X  Lyr» 

3.3 

18  54  34.036 

4-  8.8448 

4- 

32  31  47.20 

4.741 

1       C  Aquilse 

3.0 

19     0     1.967 

4-  8.7569 

+ 

13  41  25.60 

5.089 

I  •     e  LyrsB 

5.0 

19     3     7.637 

4-  8.1411 

+ 

35  55     2.64 

5.463 

•  85  Camelopardalis     .  S.  P. 

4.7 

19     6  23.837 

4-ia.9{)00 

+ 

97  22    2.79 

4-    5.760 

'  Apparent  places  of  stars  marked  with  an  a»terisk  are  not  given  in  this  Ephomeris. 
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FIXED  STARS,  1883. 


MEAN  PLACES  FOR  1883.0.     (January  0«».0-a*.015,  Washington.) 


Name  of  Ster. 


d  Sagittarii    . 
•    0  Lyr»      .     . 
d  Draconis     . 
T  Draconis 
Piazzi  vii.  67 


d  Aquilae  .  . 

fi  Cygni     .  . 

K  Aquilee  .  . 

P  Sagittse  .  . 

Y  Aquilee  '.  . 

X  Ursse  Minoris 
d  Cygni     .     . 
a  Aquilse  (Allair) 

Groombr.  1374 
e  Pavonis  .     . 


a 

r 

e 


c  Draconis 

P  Aquilee  .  . 

)r  Sagittce  .  • 

e  Sagittarii  . 

r  Aquilse  .  . 

3  Ursee  Majoris 
0  Aquilee  .     . 

0  *  Cygni  .  . 
a*Capricorni  . 
K  Cephei  (pr.) 

Pavonis  .     . 
Cygni     .     . 
Capricorni  . 
Deiphini 
Groombridge 

a  Deiphini 
fi  Pavonis  .     . 
a  Cygni     .     . 
iff  Capricorni  . 
c  Cygni     .     . 

fi  Aquarii  .     . 

V  Cygni     .     . 

12  Year  Cat. 

<r*  Ursae  Majoris 

61  ^  Cygni     .     . 

C  Cygni  .  . 
T  Cygni-  .  . 
a  Cephei    .     . 

1  Pegasi  .  . 
C  Capricorni  . 

1  Draconis  (H.) 
d  Ursse  Majoris 
fi  Aquarii  .     . 
fi  Cephei  {pr.) 
^  Aquarii  . 


(H.)S 


3241 


S 


1879 


s 
s 


p. 


p. 


p. 


p 


Macni- 
tade. 


P. 
P 


5.0 
4.3 
3.0 
4.7 
6.0 

3.3 
3.0 
5.0 
4.3 
3.0 

6.3 
2.7 
1.3 
6.7 
4.0 

3.7 
4.0 
3.7 
5.0 
6.0 

5.7 
3.0 
4.3 
3.0 
4.3 

2.0 
2.3 
5.0 
4.0 
6.3 

3.7 
3.0 
1.7 
4.3 
2.7 

4.7 
4.0 
6.0 
5.0 
5.0 

3.0 
4.0 
2.7 
4.3 
4.0 

4.3 

4.7 
3.0 
3.0 
5.0 


Bight  AfloeiiBion. 


h      m       a 

19  10  47.339 

19  12  18.397 

19  12  31.528 

19  17  47.828 

19  18  41.881 

19  19  35.951 

19  26  0.188 

19  30  35.801 

19  35  47.648 

19  40  41.844 

19  41  2.947 

19  41  19.116 

19  45  4.493 

19  46  9.956 

19  47  2.855 

19  48  33.701 

19  49  33.972 

19  53  33.248 

19  55  27.696 

19  58  25.498 

20  1  9.464 
20  5  16.040 
20  9  56.860 
20  11  33.755 
20  12  48.386 

20  16  23.479 

20  18  1.861 

20  20  37.433 

20  27  37.421 

20  30  30.186 

20  34  12.211 

20  34  24.110 

20  37  26.628 

20  39  9.925 

20  41  28.646 

20  46  20.574 

20  52  48.696 

20  52  51.429 

21  0  5.001 
21  1  39.181 

21  7  57.399 

21  10  7.276 

21  15  47.199 

21  16  40.527 

21  19  59.103 

21  20  18.611 

21  24  6.883 

21  25  23.966 

21  27  8.739 

21  31  31.404 


Annual 
Variation. 


+ 


+ 
+ 
+ 


a 
3.5187 

2.0789 

0.0310 

1.1132 

6.3041 

3.0253 
2.4193 
3.2292 
2.6955 
2.d622 


—63.0270 
+  1.87CI 
+  2.9277 
+  7.2975 
-f-  7.0527 


+ 
+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 
+ 
+ 

+ 

+ 
+ 


0.1764 
2.9471 
2.6678 
3.6959 
2.9332 

6.0.'>67 
3.0975 
1.8893 
3.3327 
1.9124 

4.7879 
2.1536 
3.4403 
2.8673 
0.2155 

2.7878 
5.4813 
2.0442 
3.5596 
2.4273 

3.2403 
2.2339 
2.5288 
5.3635 
2.6829 


+  2.5494 

+  2.3931 

+  1.4370 

+  2.7721 

+  3.4337 

-f-  9.0497 

+  5.4117 

+  3.1622 

4-  0.7963 

-h  3.1985 


Declination. 


-  19  9  35.63 
+  37  55  33.09 
+  67  27  20.66 
-h  73  8  16.40 
+  111  17  50.93 

+  2  52  56.88 
+  27  42  52.71 

-  7  17  11.43 
-f-  17  12  20.23 
+  10  19  44.36 

+  88  57  2.65 

•f  44  50  44.36 

+  8  33  36.59 

+  105  46  19.04 

-  73  12  59.71 

+  69  58  11.79 
-^6  6  55.26 
+  19  10  30.59 

-  28  2  2.22 
+  6  56  54.77 

+  111  11  0.46 

-  1  10  3.83 
+  46  23  12.86 

-  12  54  23.44 
+  77  21  30.58 

-  57  6  30.10 
+  39  52  57.59 

-  18  35  89.55 
+  10  54  23.22 
+  72  8  6.79 

+  15  29  59.77 

-  66  37  18.29 
+  44  51  45.57 

-  26  41  25.49 
+  33  31  56.73 

~  9  25  17.62 
+  40  43  1.81 
+  80  6  46.01 
+  112  23  30.42 
+  38  10  28.48 

+  29  44  50.91 
+  37  32  46.95 
+  62  5  24.28 
+  19  18  16.07 

-  22  55  2.32 

+  98  9  80.08 
+ 109  39  23.84 
-65  7.01 
+  70  2  49.80 

-  8  22  41.83 


Ammal 
Tariation. 


+  6.078 
6.224 
6.326 
6.786 
6.788 

+    6902  i 
7.342 
7.723 
8.112 
8.522 

+  8.568 
8.615 
9.246 
8.994 
8.922 

+  9.175 
8.735 
9.672 
9.672 
9.915 

+  10.112  i 
10.432 
10.774 
10.890 
11.009 

+  11.151 
11.354 
11.530 
12.020 
12.223 

+  12.500 
12.488 
12.710 
12.664 
13.322 

+  13.867 
13.710 
13.700 
14.241 
17.512 

+  14.596 
15.248  I 
15.164 
15.225 
15.380 

+  15.397 
15.530 
15.644 
1.5.752 

+  15.965 


*  Apparent  places  of  atais  marked  with  an  aatoriak  are  not  given  in  this  Ephemeria. 
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MEAN  PLACES  FOR  1883.0.    (January  0«.0-0*.015,  Washington.) 


Name  of  Star. 


74  Cygni     .  . 

i^Octantis.  . 

e  Pegasi    .  . 

11  Gephei  .  . 

jc*  Cygni     .  . 

/£  Capricorni  . 

16  Pegasi    .  . 

79  Draconis  . 

a  Aquarii  .  . 

a  Gruis      .  , 


ff  Pegasi 

u  Octantis      .... 
32  Ursee  Majoris  .     .  S.  P. 

0  Aquarii 

Y  Aquarii 

It  Aquarii 

<r  Aquarii 

9  Draconis  (H.)  .     .  S.  P. 

a  Lacertse 

1}  Aquarii 

226  Cephei  (B.)  .  .  . 
10  Lacertse  .... 
/9  Octantis 


C 
X 


Pegasi 
Pegasi 


t  Cephei 

X  Aquarii 

Groombr.  1706      .  S.  P. 
a  Pis.  Aus.  (Fomalhaut) 
a  Ursse  Majoris  .     .  S.  P. 

o  Andromedee    .     .     . 
a  Pegasi  (Markab)  .     . 

f  Aquarii 

o  Cephei 

T  Pegasi 

$  Piscium 

k  Draconis     .     .     .  S.  P. 
k  Andromedee    .     .     . 

e  Pisqium 

Y  Cephei 

i  ^  Aquarii 


d  Sculptoris   .     .     . 

Y  ^  Octantis  •     .     .     , 

Groombridge  4163 

m  Piscium .     .     .     . 


•  33  Piscium 


Magni. 

taoeT 


5.0 
5.3 
2.3 
5.0 
4.3 

5.0 
5.3 
6.3 
3.0 
2.0 

4.0 
6.0 
6.0 
4.3 
3.3 

4.7 
5.0 
4.7 
4.0 
4.0 

5.3 
5.0 
4.7 
3.3 
4.0 

3.3 

4.0 
6.0 
1.3 
2.0 

3.7 
2.0 
4.3 
5.3 
4.7 

4.7 
3.3 
4.0 
4.3 
3.3 

5.0 
4.3 
5.3 
7.0 
4.0 

5.0 


Right  Aaoenslon. 


21  32  15.601 

21  32  49.524 

21  38  26.398 

21  40  12.317 

21  42  28.290 

21  46  54.994 

21  47  44.327 

21  51  24.523 

21  59  46.467 

22  0  51.239 

22  4  47.517 

22  8  51.980 

22  .9  31.477 

22  10  39.565 

22  15  36.754 

22  19  18.124 

22  24  27.220 

22  25  7.368 

22  26  28.341 

22  29  20.646 

2a  30  12.987 

22  34  0.732 

22  34  0.951 

22  35  37.631 

22  40  53.766 

22  45  30.953 

22  46  30.640 

22  50  33.491 

22  51  11.003 

22  56  29.891 

22  56  32.351 

22  58  56.001 

23  8  15.795 
23  13  49.567 
23  14  50.801 

23  22  1.994 

23  24  26.625 

23  31  50.417 
23  33  55.967 

23  34  38.073 


23  38 
23  42 
23  45 
23  49 
23  53 


7.981 
49.847 
11.466 

9.173 
18.224 


23  59  20.815 


Annual 
Variation. 


B 

-f-  7.4010 
9.8589 
2.9467 
0.9033 
2.2127 

+  3.2768 
2.7275 
0.7322 
3.0830 
3.8090 

•f  2.6595 

13.3991 

4.4281 

3.1696 

3.1011 

+  3.0649 
3.1763 
5.2806 
2.461 1 
3.0838 

-f-  1.0796 
2.6a'56 
6.5260 
2.9908 
2.8846 

+  2.1204 
3.1332 
4.9902 
3.3262 
3.7528 

-h  2  7487 
2.9846 
3.1091 
2.4413 
2.9628 

-f-  3.0409 
3.6285 
2.9203 
3.0839 
2.4106 

+  3.1176 
3.1335 
3.7105 
2.8593 
3.0781 

-f-  3.0710 


DecHwfttian. 


+  39  53  17.32 

-  83  15  18.28 
+  9  20  20.81 
-h  70  46  22.29 
+  48  46  6.98 

-  14  6  6.99 
+  25  22  30.23 
+  73  8  55.97 

-  0  53  16.01 

-  47  31  36.40 

+  32  36  16.32 

-  86  33  37.08 
+  114  18  31.66 

-  8  21  55.55 

-  1  58  35.58 

+  0  47  2.73 

-  11  16  34.47 
+  103  41  6.18 
+  49  40  52.30 

-  0  43  12.68 

+  75  37  24.67 

+  38  26  29.59 

-  81  59  38.03 
+  10  13  15.30 
+  22  57  0.72 


+  65 

-  8 
+  101 

-  30 
+  117 


35  6.53 
12  6.60 

36  12.31 
14  31.25 
87  8.49 


+  41  41  50.01 

+  14  34  33.33 

-  6  40  46.12 
+  67  28  17.56 
+  28  5  59.79 

+  5  44  10.78 
+  110  1  24.01 

+  45  49  26.70 

+  4  59  32.02 

+  76  58  45.45 

-  18  55  34.16 

-  58  46  36.91 

-  82  40  8.58 
+  73  45  83.21 
+  6  12  55.91 

-  6  21  43.33 


Annual 
Variation. 


II 


+  16.039 
15.983 
16.342 
16.534 
16.532 

+  16.764 
16.806 
17.010 
17.343 
17.232 

+  17.569 
17.832 
17.793 
17.790 

18.028 

+  18.144 
18.308 
18.375 
18.407 
18.448 

+  18.526 
18.661 
18.663 
18.697 
18.866 

+  18.871 
19.067 
19.168 
18.985 
19.355 

+  19.281 
19.295 
19.353 
19.666 
19.651 

+  19.723 
19.8:)4 
19.469 
19.481 
20.074 

+  19.957 
19.855 
19.990 
20.022 
19.930 

+  20.144 


I 


*  Apparent  places  of  stars  marked  with  an  asterisk  are  not  given  in  thlB  Ephemeris. 
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JANUARY,  1883. 


CIRCUMPOLAR  STARS. 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
l>ate. 


Jan. 

0.3 
1.3 
2.3 
3.3 

4.3 
5.3 
6.3 
7.3 

8.3 

9.2 

10.2 

11.2 

12.2 
13.2 
14.2 
15.2 

10.2 
17.2 
18.2 
10.2 

20.2 
21.2 
22.2 
23.2 

24.2 
25.2 
26.2 
27.2 

28.2 
20.2 
30.2 
31.2 


aUrBS  Minoris. 
{PolarU.) 


Right 

Aacen- 

alon. 


h     m 

1  15 

8 

86.06 
85.17 
84.32 
83.52 


82.72 
81.92 
81.09 
80.21 

79.28 
78.29 
77.25 
76.21 

75.17 
74.17 
73.20 
72.31 

71.46 
70.63 
69.83 
69.01 

68.17 
67.27 
66.32 
65.32 

64.29 
63.24 
62.22 
61.24 

60.30 
59.44 
68  02 
57.85 


Declina- 
tion 
North. 


+  88  41 


28.9 
29.0 
29.0 
29.1 


29.2 
29.3 
29.4 
29.5 


29.6 
29.6 
29.7 
29.8 


29.8 
29.8 
29.8 
29.8 


29.7 
29.7 
29.7 
29.7 

29.7 
29.7 
29.7 
29.7 

29.7 
29.7 
29.6 
29.5 


29.4 
29.2 
29.1 
29.0 


Mean 
SoLv 
l>ate. 


Jan. 

0.5 
1.5 
2.5 
3.5 

4.5 
5.5 
6.5 
7.5 

8.5 

9.5 

10.5 

11.5 

12.5 
13.5 
14.5 
15.5 

16.4 
17.4 
18.4 
19.4 

20.4 
21.4 
22.4 
23.4 


24.4 
25.4 
26.4 
27.4 


28.4 
29.4 
30.4 
31.4 


51  Cephei  (Hkv.) 


Right 
Ascen- 
sion. 


h     m 

6  45 

a 
49.96 

49.99 

50.04 

50.09 


50.16 
50.24 
50.34 
50.44 

50.53 
50.59 
50.02 
50.63 

50.61 
50.56 
50.49 
50.43 

50.36 
50.30 
50.26 
50.24 

50.22 
50.19 
50.14 
50.07 

49.96 
49.82 
49.65 
49.45 

49.24 
49.03 

48.83 
48.65 


Declina- 
tion 
North. 


+87  13 

25.3 
25.6 
25.9 
26.1 


26.4 
26.7 
27.0 
27.3 

27.7 

28.0 
28.4 

28.7 

29.1 
29.4 
29.7 
30.0 

30.3 
30.6 
30.8 
31.1 

31.4 
31.7 
32.0 
32.4 

32.7 
33.1 
33.4 
33.7 

34.0 
34.3 
34.5 

34.8 


Mean 
Solar 
Date. 


S  Ursie  Minoris. 


Jan. 

1.0 
2.0 
3.0 
4.0 

5.0 

6.0 
7.0 
8.0 

9.0 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


Right 

Ancen- 

aion. 


m 


Declina- 
tion 
North. 


18     9    +86  36 


8 

36.17 
36.20 
36.23 
36.25 


36.27 
36.27 
36.28 
36.28 

36.30 
36.33 
36.40 
36.48 

36.59 
36.72 
36.84 
36.96 

37.07 
37.17 
37.27 
37.36 

37.46 
37.57 
37.70 
37.85 

38.02 
38.22 
38.44 
38.66 

38.88 
39  10 
39.31 
39.51 


40.0 
39.7 
39.4 
39.1 


38.8 
38.5 
38.2 
37.8 

37.5 
37.1 
36.7 
36.4 


Mean 
Sohir 
Date. 


Jan. 

1.1 

2.0 
3.0 
4.0 

5.0 
6.0 
7.0 
8.0 

9.0 
10.0 
11.0 
12.0 


36.0 

13.0 

35.7 

14.0 

35.4 

15.0 

35.1 

16.0 

34.8 

17.0 

34.5 

18.0 

34.3 

19.0 

34.0 

20.0 

33.7 

21.0 

33.4 

22.0 

33.0 

23.0 

32.7 

24.0 

32.3 

25.0 

32.0 

26.0 

31.7 

27.0 

31.4 

28.0 

31.2 

29.0 

30.9 

30.0 

30.7 

31.0 

30.4 

32.0 

I 


X  Ursai  Minoris. 


Right 
.Ascen- 
sion. 


Declina- 
tion 
North. 


m 


19  39  +88  57 


44.48 

1/ 
16.2 

44.14 

15.9 

43.79 

15.6 

43.40 

15.3 

42.99 
42.55 
42.08 
41.61 

41.17 
40.77 
40.46 
40.22 

40.06 
39.96 
39.90 
39.85 

39.79 
39.70 
39.57 
39.42 

39.26 
39.13 
39.04 
39.01 

39.08 
39.21 
39.44 
39.73 

40.02 
40.32 
40.61 
40.88 


15.1 
14.8 
14.5 
14.2 

13.9 
13.5 
13.2 
12.8 

12.5 
12.1 
11.8 
11.5 

11.2 
10.9 
10.6 
10.3 

10.0 
9.7 
9.4 
9.0 

8.7 
8.3 
8.0 
7.6 


7.3 
7.0 
6.7 
6.4 


FEBRUARY,   1883. 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Minoris. 
(Polaris.) 

Mean 
Rohir 
Date. 

51  Ceph< 

ei  (Hev.) 

Mean 
iSoliir 
Date. 

(J  Ursae 

Minoris. 

Mean 
Solar 
Date. 

A,  Ursie  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 

Asc4.*n- 

sion. 

Declina- 
tion 
Narth. 

Right 

Ascon- 

sion. 

Declina- 
tion 
^ortA. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Feb. 

ta     m 

1  15 

+88  41 

Feb. 

h     m 

6  45 

+  87  13 

Feb. 

h     m 

18    9 

+86*36 

Feb. 

h     ID 

19  39 

+  88  56' 

3.2 

s 
57.08 

28'.9 

1.4 

48.49 

35.0 

1.9 

39.70 

30.2 

1.0 

s 
40.88 

66.4 

2.2 

56.30 

28.8 

2.4 

48.34 

35.3 

2.9 

39.90 

30.0 

2.0 

41.09 

66.2 

3.2 

55.48 

28.7 

3.4 

48.19 

35.6 

3.9 

40.09 

29.7 

3.0 

41.27 

65.9 

4.2 

54.62 

28.7 

4.4 

48.04 

35.8 

4.9 

40.28 

29.4 

4.0 

41.45 

65.6 

5.2 

53.73 

28.6 

5.4 

47.88 

36.1 

5.9 

40.49 

29.1 

5.0 

41.65 

65.3 

'     6.2 

52.79 

28.5 

6.4 

47.70 

36.4 

6.9 

40.73 

28.8 

6.0 

41.89 

64.9 

7.2 

51.83 

28.4 

7.4 

47.47 

36.7 

7.9 

40.99 

28.6 

6.9 

42.18 

64.6 

8.2 

50.88 

28.2 

8.4 

47.22 

37.0 

8.9 

41.26 

28.3 

7.9 

42.57 

64.2 

9.2 

49.96 

28.1 

9.4 

46.93 

37.3 

9.9 

41.55 

28.0 

8.9 

43.02 

63.9 

10.2 

49.09 

27.9 

10.4 

46.64 

37.6 

10.9 

41.84 

27.8 

9.9 

43.55 

63.6 

n.2 

48.29 

27.7 

11.4 

46.34 

37.8 

11.9 

42.13 

27.6 

10.9 

44.12 

63.3 

12.2 

47.56 

27.5 

• 

12.4 

46.04 

38.0 

• 

12.9 

42.42 

27.4 

11.9 

44.71 

63.0 

13.2 

46,87 

27.3 

13.4 

45.76 

38.3 

13.9 

42.69 

27.3 

12.9 

45.30 

62.7 

14.2 

46.22 

27.1 

14.4 

45.48 

38.5 

14.9 

42.95 

27.1 

13.9 

45.86 

62.5 

15.1 

45.57 

27.0 

15.4 

45.23 

38.7 

15.9 

43.21 

26.9 

14.9 

46.38 

62.2 

16.1 

44.91 

26.8 

16.4 

44.99 

38.9 

16.9 

43.46 

26.7 

15.9 

46.87 

62.0 

17.1 

44.21 

26.7 

17.4 

44.74 

39.1 

17.8 

43.73 

26.5 

16.9 

47.34 

61.7 

18.1 

43.46 

26.5 

18.4 

44.48 

39.3 

18.8 

44.01 

26.3 

17.9 

47.82 

61.5 

19.1 

42.68 

26.3 

19.4 

44.20 

39.6 

19.8 

44.29 

26.1 

18.9 

4S.32 

61.2 

20.1 

41.85 

26.1 

20.4 

43.89 

39.8 

20.8 

44.60 

25.9 

19.9 

48.87 

60.9 

21.1 

41.01 

25.9 

21.4 

43.55 

40.1 

21.8 

44.94 

25.6 

20.9 

49.51 

60.6 

22.1 

40.20 

25.7 

22.4 

43.18 

40.3 

22.8 

4.5.30 

25.4 

21.9 

50.23 

60.3 

23.1 

39.43 

25.4 

2:5.4 

42.79 

40.5 

23.8 

45.66 

25.3 

22.9 

51.02 

60.0 

24.1 

38.74 

25.2 

24.3 

42.38 

40.7 

24.8 

46.02 

25.1 

23.9 

51.86 

59.7 

25.1 

38.10 

24.9 

25.3 

41.97 

40.9 

25.8 

46.38 

25.0 

24.9 

52.75 

59.4 

26.1 

37.51 

24.6 

26.3 

41.57 

41.1 

26.8 

46.72 

24.9 

25.9 

53.64 

59.2 

27.1 

36.97 

24.4 

27.3 

41.18 

41.2 

27.8 

47.06 

24.8 

26.9 

54.52 

59.0 

28  1 

36.47 

24.1 

28.3 

40.82 

41.3 

28.8 

47.38 

24.7 

27.9 

55.36 

58.8 

29.1 

45i>.«W 

23.9 

29.3 

40.47 

41.5 

29.8 

47.69 

24.6 

28.9 
29.9 

56.17 
56.93 

58.6 
58.4 
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MARCH,  1883. 


CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Dftto. 

aUrsie  Minoris. 
{Polaris.) 

Mean 
Solar 
Date. 

Right 

Asct^n- 

Bion. 

Declina- 
tion 
North. 

Mar. 

h     m 

1  15 

+  88  41 

Mar. 

1.1 

35.98 

// 
23.9 

1.3 

2.\ 

35.48 

23.7 

2.3 

3.1 

34.94 

23.5 

3.3 

4.1 

34.36 

23.2 

4.3 

5.1 

33.75 

23.0 

6.3 

6.1 

33.12 

22.8 

6.3 

7.1 

32.49 

22.5 

7.3 

8.1 

31.89 

22.2 

8.3 

9.1 

31.35 

21.9 

9.3 

10.1 

30.86 

21.6 

10.3 

11.1 

30.46 

tl.3 

11.3 

12.1 

30.12 

21.0 

12.3 

13.1 

29.82 

20.7 

13.3 

14.1 

29.56 

20.4 

14.3 

15.1 

29.29 

20.1 

15.3 

16.1 

^.01 

39.9 

16.3 

17.1 

28.68 

19.6 

17.3 

18.1 

28.31 

19.3 

18.3 

19.1 

27.92 

19.0 

19.3 

2().l 

27.50 

18.7 

20.3 

21.1 

27.10 

18.4 

21.3 

22.0 

26.74 

18.1 

22.3 

23.0 

26.44 

17.8 

23.3 

24.0 

26.22 

17.4 

24.3 

25.0 

26.06 

17.0 

25.3 

26.0 

25.95 

16.7 

26.3 

27.0 

25.89 

16.4 

27.3 

28.0 

25.85 

16.1 

28.3 

29.0 

25.81 

15.8 

29.3 

30.0 

25.74 

15.5 

30.3 

31.0 

25.04 

15.2 

31.3 

32.0 

25.51 

14.9 

32.2 

51  Cephei  (Hey.) 


Right 

Ascen* 

aioD. 


h     m 

6  45 

s 
40.47 

40.15 

39.84 

39.51 


39.16 
38.78 
38.39 
37.97 

37.52 
37.06 
.36.62 
36.17 

35.76 
35.37 
35.01 
34.64 

34.27 
33.89 
3:^.48 
33.05 

32.59 
32.12 
31.62 
31.12 

30.63 
30.17 
29.73 
29.31 

28.91 
28.53 
28.14 
27.75 


Declina- 
tion 
North. 


+  87  13 


// 
41.5 

41.6 

41.8 

42.0 


42.1 
42.3 
42.5 
42.6 

42.8 
4).0 
43.0 
43.1 

43.1 
43.2 
43.2 
43.3 

43.4 
43.5 
43.6 
43.7 

43.8 
43.9 
4.3.9 
43.9 

43.9 
43.9 
43.9 
43.9 

48.9 
43.9 
43.9 
43.9 


Mean 
Sokir 
Date. 


d  Urse  Minoris. 


Mar. 

1.8 
2.8 
3.8 
4.8 


5.8 
6.8 

7.8 
8.8 

9.8 
10.8 
11.8 
12,8 

13.8 
14.8 
15.8 
16.8 


17.8 
16.8 
19.8 
20.8 


21.8 
22.8 
23.8 
24.7 

25.7 
26.7 
27.7 

28.7 

29.7 
30.7 
31.7 
32.7 


Right 

Aacen- 

aion. 


h     m 

18    9 

8 

47.69 
48.00 
48.31 
48.63 


48.97 
49.33 
49.69 
50.08 

50.47 
50.86 
51.23 
51.59 


51.94 
52.28 
52.60 
52.93 


53.27 
53.62 
53.98 
54.35 


54.75 
55.16 
55.57 

55.98 


56.:36 
56.73 
57.07 
57.41 

57.74 
58  07 
58.40 
58.73 


Declinar 

tion 
North. 


+  86  36 

24.6 
24.5 
24.4 
24.2 


24.1 
24.0 
23.8 
23.7 

23.6 
23.6 
23.5 
23.5 

23.5 
23.5 
23.5 
23.4 

23.4 
23.3 
2:^.3 
23.2 

23.2 
23.2 
23.2 
23.2 

23.3 
23.4 
23.4 
23.5 

23.6 
23.6 
23.6 
23.7 


Mean 
Solar 
Date. 


Mar. 

1.9 
2.9 
3.9 
4.9 

5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

♦ 

13.9 
14.9 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 

22.8 
23.8 
24.8 


25.8 
26.8 
27.8 

28.8 


20.8 
30.8 
31.8 
32.8 


X  UrscB  Minoris. 


Right 
Ascen- 
sion. 


h     m 

19  39 

8 

56.93 
57.66 
58.38 
59.13 


59.93 
60.80 
61.74 
62.74 

63.78 
64.86 
65.93 
66.99 

67.99 
68.95 
69.86 
70.75 

71.65 
72.59 
73.60 
74.67 

75.82 
77.03 
78.27 
79.51 

80.74 
81.94 
83.07 
84.14 

85.17 
86.19 
87.20 
88.25 


Deelma- 

tlcm 

North. 


+88  56 


58.4 
58.2 
58.0 
57.8 


57.5 
57.3 
57.0 
56.8 

56.6 
56.4 
56.3 
56.1 

56.0 
55.9 
55.7  ' 
55.6 

55.5 
55.3 
55.1 
54.9 

54.8 
54.6 
54.5 
54.4 

54.3 
54.3 
54.2 
54.2 

54.1 
54.1 
54.0 
5:^9 


APRIL,   1883. 
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CIECUMPOLAR  STABS. 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mem 
Solar 
Date. 


Apr. 

1.0 
2.0 
3.0 
4.0 


5.0 
6.0 
7.0 
8.0 


17.0 
18.0 
19.0 
90.0 

Sl.O 
92.0 
23.0 
24.0 

25.0 
26.0 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


a  UrsflB  Minoris. 
(Polaris.) 


Bight 

Aacen- 

aioD. 


h    m 

1  15 

s 
25.51 

25.36 

25.20 

25.06 


24.98 
24.96 
25.00 
25.12 


Declixuw 

tion 

North. 


t     9.0 

25.28 

;  10.0 

25.49 

»  11.0 

25.70 

12.0 

25.90 

13.0 

26.08 

,  14.0 

26.23 

1  15.0 

26.33 

'  16.0 

26.42 

26.50 
26.60 
26.75 
26.97 


27.27 
27.63 

28.05 
28.48 


28.91 
29.34 
29.74 
30.09 


30.41 
30.72 
31.05 
31.41 


+88  41 


34.9 
14.6 
14.3 
14.0 


13.7 
13.3 
13.0 
12.6 

12.3 
12.0 
11.7 
11.4 

11.1 
10.9 
10.6 
10.3 

10.0 
9.6 
9.3 
9.0 

8.6 
8.3 
8.0 
7.7 


7.4 
7.1 
6.9 
6.6 


6.4 
6.1 
5.8 
5.5 


Heon 
Solar 
Date. 


Apr. 

1.2 
2.2 
3.2 
4.2 


5.2 
6.2 
7.2 
8.2 

9.2 
10.2 
11.2 
12.2 


13.2 
14.2 
15.2 
16.2 

17.2 

18.2 
19.2 
20.2 

21.2 
22.2 

2:).2 

24.2 

25.2 
26.2 
27.2 

28.2 

29.2 
30.2 
31.2 


51  Cephei  (Hby.) 


Right 

A8C«>I1< 

aioD. 


h    m 

6  45 

8 

27.75 
27.35 
26.92 
26.46 


25.99 
25.52 
25.05 
24.59 


24.16 
23.75 
23.37 
23.00 


22.64 
22.27 
21.89 
21.49 

21.07 
20.64 
20.18 
19.71 

19.26 
18.84 
18.44 
18.07 

17.72 

17.40 
17.10 
16.79 

16.46 
16.12 
15.77 


Declina- 
tion 
North, 


Mean 
Bolar 
Date. 


6  UrMB  Minoris. 


+87  13 

43.9 
43.9 
43.9 
43.9 


43.9 
43.8 
43.8 
43.7 

43.6 
43.5 
43.4 
43.3 

43J2 
43.1 
43.1 
43.0 

42.9 
42.9 
42.8 
42.6 

42.5 
42.3 
42.1 
42.0 

• 

41.8 
41.6 
41.5 
41.3 

41.2 
41.0 
40.9 


Apr. 

1.7 
2.7 
3.7 
4.7 


5.7 
6.7 
7.7 

8.7 

9.7 
10.7 
11.7 
12.7 

13.7 
14.7 
15.7 
16.7 

17.7 

18.7 
19.7 
20.7 

21.7 
22.7 
23.7 
24.7 


25.7 
26.7 
27.7 

28.7 


29.6 
30.6 
31.6 


Eight 

AHcen- 

sion. 


h    m 

18    9 

a 
58.73 

59.06 

59.44 

59.82 


60.20 
60.58 
60  94 
61.29 

61.63 
61.95 
62.25 
62.53 


62.83 
63.14 
63.45 
63.78 

64.12 
64.47 
64.82 
65.17 

65.50 
65.81 
66.10 
66.37 


66.63 
66.88 
67.13 
67.38 


67.63 
67.90 
68.18 


Declina- 
tion 
North. 


+86  36 

II 

23.7 
23.7 
23.8 

23.8 


23.9 
24.0 
24.1 
24.3 


24.4 

24.6 
24.7 
24.9 

25.0 
25.1 
25.2 
25.4 

25.5 
25.6 
25.8 
26.0 

26.2 
26.4 
26.7 
26.9 


27.1 
27.3 
27.5 
27.7 


27.9 
28.1 
28.3 


Mean 
Holar 
Date. 


A  Ursa  Minoris. 


Apr. 

1.8 

2.8 
3.8 
4.8 


5.8 

6.8 
7.8 
8.8 


9.8 
10.8 
11.8 
12.8 


13.8 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.7 
22.7 
23.7 
24.7 

25.7 
26.7 
27.7 
28.7 

29.7 
30.7 
31.7 


Right 

A  seen* 

aion. 


h    m 

19  40 

B 

28.25 
29.34 
30.49 
31.69 


32.94 
34.21 
35.48 
36.71 


37.00 
39.03 
40.12 
41.15 

42.17 
43.21 
44.29 
45.42 

46.61 
47.86 
49.13 
50.42 

51.70 
52.93 
54.08 
55.18 

56.21 
57.19 
58.15 
59.12 

60.13 
61.18 
62.28 


Declina- 
tion 
North, 


+88  56 

53.9 
53.8 
53.7 
53.6 


53.6 
53.6 
53.6 
63.6 

63.6 
53.6 
53.7 
53.7 


53.7 
53.7 
63.7 
53.7 

53.7 
53.7 
53.8 
53.8 

63.9 
54.0 
54.1 
54.2 

54.3 
54.4 

54.5 
54.6 

54.7 
54.8 
54.9 


20 
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MAY,  1883. 


CIROUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Urss  Minoris. 
{Polari9.) 

Mean 
Solar 
Date. 

51  Cephei  (Hev.) 

Mean 
Solar 
Date. 

6  Uras  Minoris. 

Mean 
Sular 
Date. 

X  Ureas  Minoris. 

i 

Bight 

AHoen- 

sion. 

DecUnA- 

tion 
North, 

Bight 

Asoen* 

sion. 

Declioo- 

tion 

North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 

A  seen- 

sion. 

Dedina 

tlOD 

North. 

May 

h     m 

1  15 

+  88  40 

May 

h     m 

6  45 

+  87  13 

May 

h     m 

18  10 

+86  36' 

May 

h     m 

19  41 

+88  56', 

) 

1.9 

s 
31.41 

// 
65.5 

1.2 

a 
15.77 

// 
40.9 

1.6 

8.18 

28.3 

1.7 

2.28 

54.9 

2.9 

31.81 

65.2 

2.2 

15.40 

40.7 

2.6 

8.46 

28.5 

2.7 

3.41 

54.9 

3.9 

32,28 

64.9 

3.2 

15.02 

40.6 

3.6 

8.74 

28.7 

3.7 

4.56 

55.0 

4.9 

32.82 

64.6 

4.2 

14.64 

•40.4 

4.6 

9.01 

*  29.0 

4.7 

5.72 

55.2 

I 

1 

6.9 

33.43 

64.4 

5.2 

14.28 

40.1 

5.6 

9.26 

29.3 

5.7 

6.84 

1 

55.4 

6.9- 

34.07 

64.1 

6.1 

13.93 

39.9 

6.6 

9.49 

29.5 

6.7 

7.90 

55.6 

7.9 

34.72 

63.9 

7.1 

13.62 

39.7 

7.6 

9.71 

2S).8 

7.7 

8.90 

55.8 

8.U 

35.38 

63.6 

8.1 

13.34 

39.4 

8.6 

9.91 

30.1 

8.7 

9.83 

56.0 

9.9 

36.02 

63.4 

9.1 

13.09 

39.2 

9.6 

10.09 

30.4 

9.7 

10.71 

66.2 

10.9 

36.60 

63.2 

10.1 

12.85 

38.9 

10.6 

10.27 

30.7 

10.7 

11.55 

56.4 

11.9 

37.14 

63.0 

11.1 

12.61 

38.7 

11.6 

10.45 

30.9 

11.7 

12.38 

56.5' 

12.9 

37.66 

62.8 

12.1 

12.37 

38.5 

12.6 

10.63 

31.1 

12.7 

13.22 

56.7 

1 

13.9 

38.15 

62.6 

13.1 

12.11 

38.3 

13.6 

10.83 

31.4 

13.7 

14.11 

1 
56.6 

14.9 

38.65 

62.3 

14.1 

11.83 

38.1 

14.6 

11.04 

31.6 

14.7 

15.05 

57.0  1 

15.9 

39.21 

62.1 

15.1 

11.53 

37.9 

15.6 

11.26 

31.8 

15.7 

16.05 

57.1  , 

16.9 

39.80 

61.8 

16.1 

11.23 

37.7 

16.6 

11.48 

32.1 

16.7 

17.08 

57.3 : 

1 

17.9 

40.47 

61.6 

17.1 

10.92 

37.5 

17.6 

11.69 

32.4 

17.7 

18.11 

57.5; 

18.9 

41.21 

61.3 

18.1 

10.61 

37.2 

18.6 

11.89 

32.7 

18.7 

19.13 

57.7 

19.9 

41.99 

61.1 

19.1 

10.32 

36.9 

19.6 

12.08 

33.0 

19.7 

20.10 

57.9 

20.9 

42.81 

60.9 

20.1 

10.06 

36.6 

20.6 

12.25 

33.4 

20.7 

21.02 

58.2 

21.9 

43.63 

60.7 

21.1 

9.83 

36.3 

21.6 

12.39 

33.7 

21.7 

21.85 

58.4 

22.9 

44.44 

60.5 

22.1 

9.64 

36.0 

22.6 

12.50 

34.0 

22.7 

22.60 

58.7 

23.9 

45.21 

60.4 

23.1 

9.46 

35.8 

23.6 

12.60 

34.3 

2:^.7 

23.28 

59.0 

24.9 

45.95 

60.2 

24.1 

9.31 

35.5 

24.6 

12.69 

34.6 

24.7 

23.94 

50.2 

26i9 

46.64 

60.1 

25.1 

9.16 

35.2 

25.6 

12.78 

34.9 

25.7 

24.60 

50.4 

26.9 

47.30 

59.9 

26.1 

9.01 

35.0 

26.6 

12.89 

35.2 

26.7 

25.26 

59.6 

27.9 

47.96 

59.8 

27.1 

8.85 

34.7 

27.6 

13.01 

35.5 

27.6 

25.95 

50.9 

28.9 

48.64 

59.6 

28.1 

8.67 

34.5 

28.6 

13.12 

35.7 

28.6 

26.69 

60.1 

1 

29.9 

49.36 

59.4 

29.1 

8.48 

34.2 

29.6 

13.25 

36.0 

29.6 

27.47 

1 
60.3 

30.9 

50.14 

59.2 

30.1 

8.29 

34.0 

30.6 

13  37 

36.3 

30.6 

28.25 

60.5 

31.9 

50.99 

59.0 

31.1 

8.09 

33.7 

31.6 

13.49 

36.7 

31.6 

29.03 

60.8 

32.9 

51.89 

58.9 

32.1 

7.91 

33.4 

32.6 

13.59 

37.0 

32.6 

29.79 

61.1 

JUNE,    1883. 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
SoIat 
Date. 


a  Vnm  Minoris. 
(PolarU.) 


June 

1.9 

2.8 
3.8 
4.8 

5.8 

6.8 

7.8 
8.8 


9.8 
10.8 
11.8 
12.8 


13.8 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 
31.8 


Right 

Aaoen* 

Bion. 


1  15 

51.89 
62.83 
53.79 
54.75 


55.70 
56.59 
57.43 
58.23 

59.01 
59.77 
60.55 
61.37 

62.26 
63.20 
64.20 
65.23 

66.27 
67..30 
68.29 
60.24 

70.14 
70.99 
71.83 
72.68 

73.54 
74.44 
75.40 
76.43 

77.50 
78.58 
79.66 


Declinft- 

tion 

North. 


+88  40 


58.9 
58.7 
58.6 


58.4 
58.3 

Do.o 

58.2 

58.1 
58.0 
67.9 
57.7 

57.6 
57.5 
57.4 
57.3 


57.3 
57.2 
57.2 
57.2 


57.2 
57,2 
57.2 
57.1 


57.1 
57.1 
57.0 
57.0 

57.0 
67.0 
57.0 


Mean 
Solnr 
Date. 


Joue 

1.1 
2.1 
3.1 

4.1 


5.1 
6.1 
7.1 
8.1 

9.1 
10.1 
11.1 
12.1 

13.0 
14.0 
15.0 
16.0 


17.0 
18.0 
19.0 
20.0 


21.0 
22.0 
23.0 
24.0 


25.0 
26.0 
27.0 
28.0 

29.0 
30.0 
31.0 


51  Cephei  (Hkt.) 


Right 
Ascen- 
sion. 


a     m 

6  45 

8 

7.91 
7.74 
7.60 
7.49 


7.43 
7.38 
7.33 

7.28 

7.23 
7.15 
7.06 
6.96 

6.84 
6.74 
6.64 
6.57 

6.54 
6.54 
6.57 
6.62 


6.68 
6.74 
6.79 
6.83 


6.86 
6.87 
6.88 
6.89 

6.93 
6.99 
7.09 


Declina- 
tion 
NortK. 


+87  13 

33.4 
33.1 
32.7 
32.4 


32.1 
31.7 
31.4 
31.1 

30.9 
30.6 
.30.3 
30.1 


29.8 
29.4 
29.1 

28.8 


28.4 
28.1 
27.7 
27.4 

27.1 
26.8 
26.5 
26.2 


25.9 
25.6 
25.3 
25.0 


24.7 
24.3 
24.0 


Mean 
Solar 
Date. 


6  Urss  Minoris. 


June 

1.6 
2.6 
3.6 
4.6 

5.5 
6.5 
7.5 
8.5 

9.5 
10.5 
11.5 
12.5 

13.5 
14.5 
15.5 
16.5 

17.5 
18.5 
19.5 
20.5 

21.5 
22.5 
2.3.5 
24.5 

25.5 
26.5 
27.5 
28.5 

29.5 
30.5 
31.5 


Right 

Ancen- 

sion. 


h     m 

18  10 

8 

13.59 
13.67 
13.73 
13.77 


13.79 
13.79 
13  80 
13.82 

13.85 
13.88 
13.92 
13.98 

14.02 
14.05 
14,07 
14.06 

14.04 
13.99 
13.93 
13.86 

13.78 
13.70 
13.64 
13.58 

13.53 
13.48 
13.42 
13.35 

13.27 
13.16 
13.03 


Declina- 
tion 
Korth. 


+86  36 


37.0 
37.3 
37.7 
38.1 


38.4 
38.7 
39.0 
39.3 

39.6 
39.9 
40.2 
40.5 

40.8 
41.2 
41.6 
41.9 


42.3 
42.6 
43.0 
43.3 


43.6 
43.9 
44.2 
44.5 


44.8 
45.1 
45.4 

45.8 


46.1 
46.5 

46.8 


Mean 
Solar 
Date. 


A  Ursa  Minoris. 


June 

1.6 
2.6 
3.6 
4.6 


5.6 
6.6 
7.6 
8.6 

9.6 
10.6 
11.6 
12.6 

13.6 
14.6 
15.6 
16.6 

17.6 
18.6 
19.6 
20.6 


Right 

jAsoen- 

sion. 


h     m 

19  41 

s 
29.79 

30.51 

31.15 

31.71 


32.21 
32.64 
33.06 
33.48 


33.93 
34.42 
34.96 
35.53 


36.11 
36.68 
37.22 
37.69 

38.08 
38.40 
38.63 
38.82 


Declina- 
tion 
North. 


21.6 

38.98 

22.6 

39.14 

23.6 

39.32 

24.6 

39.53 

25.6 

39.78 

26.6 

40.06 

27.6 

40.36 

28.6 

40.60 

29.6 

40.fl2 

30.6 

40.97 

31.6 

41.04 

+88  57 

/I 
1.1 

1.4 
1.7 

2.0 


2.3 

2.6 
2.9 
3.1 

3.4 
3.6 
3.9 
4.2 

4.4 
4.7 
5.1 
5.4 


5.7 

6.1 
6.4 
6.8 


7.1 
7.4 
7.6 
7.9 


8.2 
8.5 
8.8 
9.2 


9.5 

9.9 

10.3 
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CIRCUMPOLAR  STABS, 

I 

J 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
l>ate. 

a  UrssB  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Ceph< 

ei  (Hey.) 

III 

6  Urae  Minoris. 

Mean 
Solar 
Date. 

X  Ursft  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Jforth, 

Right 

Ascen- 

aion. 

Declina- 
tion 
North. 

Right 

Aaoen- 

aion. 

Declina- 
tion 
JTorth. 

Right 

Aaoeii' 

aion. 

Declina- 
tion 
Nwth 

July 

h    m 

1  16 

+  86  40 

July 

h     m 

6  45 

+87  13 

July 

h    m 

18  10 

+86  36' 

July 

h     m 

19  41 

+88  57 

1.8 

19.66 

57.0 

1.0 

7.09 

84.0 

1.5 

13.03 

46.8 

1.6 

41.04 

10.3 

8.8 

80.73 

57.1 

8.0 

7.88 

83.6 

8.5 

18.89 

47.8 

8.5 

41.05 

10.7 

3.8 

81.75 

57.1 

3.0 

7.37 

83.3 

3.5 

18.73 

47.5 

3.5 

40.98 

11.0 

4.8 

88.78 

57.8 

4.0 

7.53 

88.9 

4.5 

18.57 

47.8 

4.5 

40.86 

11.4 

5.8 

83.63 

67.3 

5.0 

7.70 

83.6 

5.5 

18.41 

48.1 

5.5 

40.75 

11.7 

6.8 

84.48 

57.4 

6.0 

7.86 

88.4 

6.5 

18.85 

48.4 

6.5 

40.65 

18.0 

7.8 

85.33 

57.4 

7.0 

8.00 

88.1 

7.5 

18.10 

48.6 

7.5 

40.59 

18.3 

8.7 

86.18 

57.5 

8.0 

8.13 

81.8 

8.5 

11.97 

48.9 

8.5 

40.56 

18.6 

9.7 

87.06 

57.5 

9.0 

8.84 

81.5 

9.5 

11.85 

49.8 

9.5 

40.59 

18.9 

10.7 

87.99 

57.5 

10.0 

8.34 

81.8 

10.5 

11.73 

49.5 

10.5 

40.65 

13.2 

11.7 

88.96 

57.5 

11.0 

8.44 

80.9 

11.4 

11.60 

49.8 

11.5 

40.G9 

13.5 

18.7 

89.98 

57.6 

18.0 

8.55 

80.6 

18.4 

11.46 

60.1 

18.5 

40.69 

13.9 

13.7 

31.03 

57.6 

13.0 

8.67 

80.3 

13.4 

11.89 

50.5 

13.5 

'   40.66 

14.8 

14.7 

38.10 

57.7 

14.0 

8.83 

19.9 

14.4 

11.11 

50.8 

14.5 

40.54 

14.6 

15.7 

33.16 

57.8 

15.0 

9.08 

19.6 

15.4 

10.90 

51.1 

15.5 

40.34 

16.0 

16.7 

34.19 

58.0 

16.0 

9.85 

19.3 

16.4 

10.67 

51.5 

16.5 

40.06 

15.4 

17.7 

35.17 

58.1 

17.0 

9.60 

18.9 

17.4 

10.44 

51.8 

17.5 

39.71 

15.7 

18.7 

36.09 

58.8 

18.0 

9.77 

18.6 

18.4 

10.19 

58.0 

18.5 

39.34 

16.0 

19.7 

36.97 

58.4 

19.0 

10.05 

18.3 

19.4 

9.94 

58.3 

19.5 

38.95 

16.4 

80.7 

37.80 

68.5 

19.0 

10.31 

18.1 

80.4 

9.71 

58.5 

80.5 

38.58 

16.7 

81.7 

38.68 

58.6 

80.9 

10.55 

17.8 

81.4 

9.49 

58.8 

81.5 

3a85 

17.0 

88.7 

39.45 

58.8 

81.9 

10.77 

17.6 

88.4 

9.88 

53.0 

88.5 

37.95 

17.8 

83.7 

40.31 

58.9 

88.9 

10.99 

17.8 

83.4 

9.07 

63.3 

8:).5 

37.67 

17.6 

84.7 

41.88 

59.0 

83.9 

11.80 

17.0 

84.4 

8.86 

63.5 

84.5 

37.41 

17.9 

86.7 

48.80 

59.1 

84.9 

11.41 

16.7 

85.4 

8.64 

53.8 

85.5 

.17.14 

las 

86.7 

43.81 

59.8 

85.9 

11.64 

16.4 

86.4 

8.40 

54.1 

86.5 

36.84 

18.6 

87.7 

44.83 

59.4 

86.9 

11.89 

16.1 

87.4 

8.15 

54.4 

87.5 

36.48 

laD 

88.7 

45.85 

59.6 

87.9 

18.17 

15.8 

88.4 

7.87 

54.7 

88.5 

36.05 

19.3 

i 

89.7 

46.87 

59.7 

88.9 

18.47 

15.5 

89.4 

7.58 

55.0 

89.5 

35.54 

1 
19.7 

30.7 

47.85 

59.9 

89.9 

18.80 

15.8 

30.4 

7  87 

5.5.3 

80.5 

34.95 

«o.o, 

31.7 

48.16 

60.1 

30.9 

13.15 

14.9 

31.4 

6.96 

65.5 

31.5 

34.33 

90.4  1 

38.7 

49.01 

60.4 

31.9 

13.51 

14.6 

38.4 

6.65 

55.8 

38.5 

33.69 

80.7  ' 

AUGUST,    1883. 
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CIBCUMPOI.AR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Heui 

8oIm- 

1  Dat^ 

a  Urse  Minorig. 
(Potaris.) 

Mean 
SoUr 
Date. 

51  Ceph< 

Bi  (Hev.) 

Mran 
Holar 
Date. 

dVnrn 

Minorit. 

Mean 
Solar 
Date. 

X  UrtaB  Minoris. 

Sight 

Aao«B- 
tion. 

Declina- 
tion 
Nwrth. 

Sight 

AflOflD* 

tion. 

DiBclina- 

tion 
North, 

Sight 

Attoen- 

tion. 

Declina- 
tion 
Morth, 

Sight 

Ascen- 

tion. 

Declina- 
tion 
North. 

Ang. 

h     m 

1  16 

+  88  41 

Aug. 

h    m 

6  45 

+87  13 

Aug. 

h    n 
18     9 

+  86  36' 

Aug. 

b    m 
19  41 

+88  67 

1.7 

8 

49.01 

0.4 

1.9 

13.80 

II 
14.3 

1.4 

8 

66.65 

55'.8 

1.5 

a 
33.69 

II 
20.7 

2.7 

49.81 

0.6 

2.9 

14.20 

14.1 

2.4 

66.35 

56.0 

2.5 

33.05 

21.0 

3.7 

50.57 

0.8 

3.9 

14.52 

13.9 

3.4 

66.05 

56.2 

3.5 

32.45 

21.3 

4.7 

51.32 

1.0 

4.9 

14.82 

13.7 

4.4 

65.76 

56.4 

4.5 

31.88 

21.6 

5.7 

52.00 

1.1 

5.9 

15.11 

13.4 

5.4 

65.49 

56.6 

5.5 

31.36 

21.9 

6.7 

52.80 

1.3 

6.9 

15.39 

13.2 

6.4 

65.23 

56.8 

6.5 

30.88 

22.2 

7.7 

53.74 

1.5 

7.9 

15.67 

12.9 

7.4 

64.97 

57.0 

7.5 

30.40 

22.5 

8.7 

54.63 

1.6 

8.9 

15.96 

12.6 

8.4 

64.69 

57.3 

8.4 

29.91 

22.8 

9.7 

55.55 

1.8 

9.9 

16.28 

12.4 

9.4 

64.40 

57.5 

9.4 

29:38 

23.1 

10.7 

56.40 

2.0 

10.9 

16.63 

12.1 

10.4 

64.08 

57.8 

10.4 

28.70 

23.4 

11.7 

57.43 

2.3 

11.9 

17.02 

11.8 

11.4 

63.75 

58.0 

11.4 

28.11 

23.8 

19.7 

58.35 

2.5 

12.9 

17.43 

11.5 

12.4 

63.39 

58.3 

12.4 

27.36 

24.1 

13.7 

59.21 

2.8 

13.9 

17.87 

11.3 

13.4 

63.02 

58.5 

13.4 

26.54 

24.4 

14.6 

60.01 

3.1 

14.9 

18.30 

11.1 

14.4 

62.66 

58  7 

14.4 

25.68 

24.7 

15.6 

60.75 

3.3 

15.9 

18.72 

10.9 

15.4 

62.29 

58.9 

15.4 

24.79 

25.0 

16.6 

61.45 

3.6 

16.9 

19.13 

10.7 

16.4 

61.92 

59.0 

16.4 

23.92 

25.3 

17.6 

62.11 

3.9 

17.9 

19.53 

10.5 

17.3 

61.57 

59.2 

17.4 

23.07 

25.6 

18.6 

62.77 

4.1 

18.9 

19.91 

10.3 

18.3 

61.23 

59.3 

18.4 

22.26 

25.8 

19.6 

63.45 

4.3 

19.9 

20.28 

10.1 

19.3 

60.90 

59.5 

19.4 

21.50 

26.1 

S0.6 

64.18 

4.6 

20.9 

20.65 

9.9 

20.3 

60.57 

59.6 

20.4 

20.75 

26.3 

91.6 

64.94 

4.8 

21.9 

21.02 

9.6 

21.3 

60.24 

59.8 

21.4 

19.99 

26.6 

22.6 

65.75 

5.0 

22.8 

21.40 

9.4 

22.3 

59.90 

60.0 

22.4 

19.24 

26i) 

23.6 

66.58 

5.3 

2:1.8 

21.81 

9.2 

23.3 

59.54 

60.2 

23.4 

18.43 

27.2 

24.6 

67.42 

5.6 

24.8 

22.25 

8.9 

24.3 

59.16 

60.4 

24.4 

17.56 

27.5 

25.6 

68.25 

5.0 

25.8 

22.72 

8.7 

25.3 

58.77 

60.6 

25.4 

16.61 

27.8 

26.6 

69.05 

6.2 

26.8 

23.22 

8.5 

26.3 

58.36 

60.8 

26.4 

15.60 

28.1 

27.6 

69.79 

6.5 

27.8 

23.71 

8.3 

27.3 

57.94 

60.9 

27.4 

14.53 

28.4 

28.6 

70.45 

6.9 

28.8 

24.20 

8.1 

28.3 

57.52 

61.1 

28.4 

13.43 

28.7 

29.6 

71.05 

7.2 

29.8 

24.69 

7.9 

29.3 

57.11 

61.2 

29.4 

12.34 

29.0 

30.6 

71.61 

7.5 

30.8 

25.15 

7.8 

30.3 

56.71 

61.3 

30.4 

11.27 

29.2 

31.6 

72.15 

7.8 

31.8 

25.60 

7.7 

31.3 

56.33 

61.4 

31.4 

10.24 

29.4 

32.6 

72.67 

8.1 

32.8 

26.02 

7.5 

32.3 

55.96 

61.5 

32.4 

9.26 

29.6 
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• 

CIRCUMPOT.AR  STARS, 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
1 

Mean 

a  Uroe  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Cephei  (He v.) 

Mean 
Solar 
Date. 

6Unm 

Minoris. 

Moan 

Rnlur 

XUrstt  Minoris. 

l>ate. 

Kight 

Asoen- 

Bion. 

Declina- 
tion 
Korth. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 

tiOD 

North. 

Sept. 

h    m 

117 

+88  4l' 

Sept. 

h     m 

6  45 

+  87  13 

Sept. 

h    m 

18    9 

+  86  37' 

Sept. 

h     m 

19  40 

+88  57 

1.6 

12.67 

8.1 

1.8 

26.02 

// 
7.5 

1.3 

8 

55.96 

1.5 

1.4 

69.26 

29.6 

2.6 

13.21 

6.4 

2.8 

26.43 

7.4 

2.3 

55.60 

1.6 

2.4 

68.34 

29.8 

3.6 

13.80 

8.6 

3.8 

26.82 

7.2 

3.3 

55.25 

1.7 

3.4 

67.44 

30.0 

4.6 

14.43 

8.9 

4.8 

27.23 

7.0 

4.3 

54.89 

1.8 

4.4 

66.54 

30.3 

5.6 

15.10 

9.2 

5.8 

27.67 

6.8 

5.3 

54.51 

1.9 

5.4 

65.60 

30.5 

6.6 

15.78 

9.5 

6.8 

28.13 

6.5 

6.3 

54.12 

2.1 

6.4 

64.62 

30.8 

7.6 

16.46 

9.8 

7.8 

28.61 

6.4 

7.3 

53.71 

2.2 

7.4 

63.57 

31.1 

b.6 

17.14 

10.1 

8.8 

29.13 

6.3 

8.3 

53.29 

2.4 

8.4 

62.45 

31.3 

0.6 

17.77 

10.5 

9.8 

29.66 

6.2 

9.3 

52.85 

2.5 

9.4 

61.24 

31.6 

10.6 

18.32 

10.8 

10.8 

30.21 

6.0 

10.3 

52.41 

2.5 

10.4 

59.99 

31.8 

11.6 

18.81 

11.2 

11.8 

30.75 

5.9 

11.3 

51.97 

2.6 

11.4 

68.7:j 

■      32.0 

12.6 

19.25 

11.6 

12.8 

31.27 

5.8 

12.3 

51.53 

2.7 

12.4 

57.47 

32.2 

13.6 

19.64 

11.9 

13.8 

31.78 

5.7 

13.3 

51.10 

2.7 

13.4 

56.24 

32.4 

14.6 

20.01 

12.3 

14.8 

32.26 

5.6 

14.3 

50.69 

2.7 

14.3 

55.05 

32.6 

15.6 

20.40 

12.6 

15.8 

32.73 

5.6 

15.3 

50.29 

2.7 

15.3 

53.91 

32.7 

16.6 

20.81 

12.9 

16.8 

33.19 

5.5 

16.3 

49.90 

2.8 

16.3 

52.79 

32.9 

17.6 

21.27 

13.1 

17.8 

33.65 

5.3 

17.3 

49.50 

2.8 

17.3 

51.70 

33.1 

18.6 

21.76 

13.5 

18.8 

34.13 

5.2 

18.3 

49.10 

2.9 

18.3 

50.60 

33.3 

19.6 

22.29 

13.9 

19.8 

34.62 

5.1 

19.3 

48.69 

3.0 

19.3 

40.47 

33.5 

20.5 

22.82 

14.2 

20.8 

35.13 

5.0 

20.3 

48.28 

3.1 

20.3 

48.28 

3:?.7 

21.5 

23.35 

14.6 

21.8 

35.67 

4.9 

21.3 

47.84 

3.1 

21.3 

47.04 

33.9 

22.5 

23.85 

15.0 

22.8 

36.24 

4.7 

22.3 

47.39 

3.2 

22.3 

45.73 

34.1 

23.5 

24.31 

15.4 

23.8 

36.81 

4.6 

23.2 

46.93 

3.2 

23.3 

44.37 

34.3 

24.5 

24.68 

15.8 

24.8 

37.38 

4.6 

24.2 

46.47 

3.2 

24.3 

42.97 

34.5 

25.5 

24.98 

16.2 

25.8 

37.95 

4.5 

25.2 

46.01 

3.2 

25.3 

41.57 

34.6 

26.5 

25.23 

16.5 

26.8 

38.49 

4.5 

26.2 

45.57 

3.2 

26.3 

40.19 

34.8 

27.5 

25.44 

16.9 

27.7 

39.01 

4.5 

27.2 

45.15 

3.1 

27.3 

38.86 

34.9 

28.5 

25.63 

17.2 

28.7 

39.50 

4.5 

28.2 

44.75 

3.1 

28.3 

37.50 

35.0 

29.5 

25.83 

17.6 

29.7 

39.97 

4.4 

29.2 

44.34 

3.1 

29.3 

36.36 

35.1 

30.5 

26.06 

17.9 

30.7 

40.42 

4.4 

30.2 

43  96 

3.0 

30.3 

35.18 

35.2 

31.5 

26.33 

18.3 

31.7 

40.89 

4.4 

31.2 

43.57 

3.0 

31.3 

34.01 

35.3 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Hean 

a  UrBie  M inoris. 
(PolaHs.) 

Mean 

51  Cephei  (Hkv.) 

Mean 
Rnlnr 

dVnm 

Minoris. 

Mean 

A  UrBB  Minoris. 

Date. 

Rilght 
Ascen- 
sion. 

Declinx^ 

tiou 
North. 

Date. 

Right 
Ascen- 
sion. 

Declinor 

tion 

Korth. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

t 

'  Oct. 

h     m 

1  17 

+  88  41 

Oct. 

h     m 

6  45 

+  87  13 

Oct. 

h     m 

18    9 

+86  37' 

Oct. 

h     m 

19  39 

• 

+  88  57 

1.5 

S 

26.33 

18.3 

1.7 

40.89 

4.4 

1.2 

8 

43.57 

3.0 

1.3 

8 

94.01 

35.3 

3.5 

26.64 

18.6 

2.7 

41.37 

4.3 

2.2 

43.18 

3.0 

2.3 

92.85 

35.4 

3.5 

26.98 

18.9 

3.7 

41.87 

4.2 

3.2 

42.79 

3.0 

3.3 

91.65 

35.6 

4.5 

27.33 

19.3 

4.7 

42.39 

4.2 

4.2 

42.37 

3.0 

4.3 

90.38 

35.7 

'     5.5 

27.64 

19.7 

5.7 

42.94 

4.1 

5.2 

41.93 

3.0 

5.3 

89.05 

35.9 

'     6.5 

27.93 

20.1 

6.7 

43.51 

4.1 

6.2 

41.48 

3.0 

6.3 

87.65 

36.0 

:     7.5 

28.16 

20.5 

7.7 

44.10 

4.1 

7.2 

41.03 

3.0 

7.3 

80.20 

36.1 

8.5 

28.33 

20.9 

8.7 

44.68 

4.1 

8.2 

40.57 

2.9 

8.3 

84.73 

36.2 

9.5 

28.43 

21.3 

9.7 

45.24 

4.1 

9.2 

40.13 

2.8 

9.3 

83.26 

36.3 

10.5 

28.47 

21.7 

10.7 

45.78 

4.1 

10.2 

39.70 

2.7 

10.3 

81.82 

36.4 

11.5 

28.48 

22.1 

11.7 

46.31 

4.2 

11.2 

39.29 

2.6 

11.3 

80.42 

36.4 

12.5 

28.50 

22.4 

12.7 

46.81 

4.2 

12.2 

38.89 

2.5 

12.3 

79.07 

36.5 

13.5 

28.52 

22.8 

13.7 

47.30 

4.3 

13.2 

.38.50 

.    2.4 

J3.3 

77.77 

.  .     36.5 

14.5 

28.58 

23.1 

14.7 

47.78 

4.3 

14.2 

38.12 

23 

14.3 

76.50 

36.5 

15.5 

28.69 

23.5 

15.7 

48.27 

4.3 

15.2 

37.73 

2.2 

15.3 

75.24 

36.6 

16.5 

28.83 

23.8 

16.7 

48.76 

4.3 

16.2 

37.35 

2.2 

16.3 

73.98 

36.7 

1   17.5 

28.99 

24.2 

17.7 

49.27 

4.3 

17.2 

36.94 

2.1 

17.3 

72.68 

36.8 

18.5 

29.14 

24.6 

18.7 

49.81 

4.3 

18.2 

36.52 

2.1 

18.2 

71.32 

36.8 

;    19.5 

29.28 

25.0 

19.7 

50.37 

4.3 

19.2 

36.10 

2.0 

19.2 

69.90 

36.9 

30.5 

29.36 

25.4 

20.7 

50.95 

4.3 

20.2 

35.66 

1.9 

20.2 

68.44 

37.0 

21.5 

29.38 

25.8 

21.7 

51.52 

4.4 

21.2 

35.22 

1.8 

21.2 

66.93 

37.0 

22.5 

29.32 

26.2 

22.7 

52.08 

4.5 

22.2 

34.79 

1.6 

22.2 

65.42 

37.1 

23.5 

29.20 

20.6 

2:^.7 

52.62 

4.6 

23.2 

34.39 

1.5 

23.2 

63.93 

37.1 

;  24.5 

29.03 

27.0 

24.7 

53.13 

4.7 

24.2 

33.99 

1.3 

24.2 

62.48 

37.1 

'  25.5 

28.84 

27.3 

25.7 

53.62 

4.8 

25.2 

33.61 

1.1 

25.2 

61.10 

37.0 

,  26.4 

28.64 

27.7 

26.7 

54.08 

4.9 

26.2 

33.24 

0.9 

26.2 

59.78 

37.0 

27.4 

28.46 

28.0 

27.7 

54.52 

5.0 

27.2 

32.90 

0.8 

27.2 

58.52 

37.0 

28.4 

28.31 

28.4 

28.7 

54.97 

5.1 

28.2 

32.56 

0.6 

28.2 

57.30 

36.9 

29.4 

28.22 

28.7 

29.7 

55.41 

5.2 

29.2 

32.22 

0.6 

29.2 

56.09 

36.9 

'  30.4 

28.15 

29.0 

30.7 

55.86 

5.3 

30.1 

31.88 

0.4 

30.2 

54.86 

.    36.9 

31.4 

28.08 

29.4 

31.7 

56.34 

5.3 

31.1 

31.52 

0.2 

31.2 

53.59 

36.9 

32.4 

28.01 

29.7 

32.7 

56.84 

5.4 

32.1 

31.15 

0.1 

32.2 

52.27 

36.9 
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CIECUMPOLAR  8TARS, 

» 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  UrssB  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Cephei  (Hev.) 

Mean 
Date. 

6  Ursn  Minoris. 

Mean 
Solar 
Date. 

X  Ureas  Minoris. 

Biglit 
Aiioen- 

SiOXL 

Declina- 
tion 
North. 

Bight 

Afloen- 

aion. 

Deollna- 

tiun 
ifortA. 

Bight 

AHoen- 

aion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 

tiOB 

North. 

Nov. 

h     m 

1  17 

+88  41 

Nov. 

h    m 

6  45 

+87  13 

Nov. 

h    m 

18    9 

+86  36 

Nov. 

h    m 

19  39 

+  88  57 

1.4 

8 

28.01 

If 
29.7 

1.7 

8 

56.84 

5.4 

l.l 

8 

31.15 

60.1 

1.2 

8 

52.27 

36.9 

9.4 

27.92 

30.1 

2.7 

57.37 

5.5 

2.1 

30.76 

59.9 

2.2 

50.88 

36.9 

3.4 

27.77 

30.5 

3.7 

57.90 

5.6 

3.1 

30.37 

69.8 

3.2 

49.45 

36.9 

4.4 

27.55 

30.9 

4.7 

68.44 

5.7 

4.1 

29.98 

59.6 

4.2 

47.98 

36.9 

S.4 

27.27 

31.3 

5.7 

58.96 

5.9 

5.1 

29.60 

59.4 

5.2 

46.52 

36.8 

6.4 

26.93 

31.6 

6.6 

59.46 

6.1 

6.1 

29.22 

59.1 

6.2 

45.09 

36.8 

7.4 

26.54 

32.0 

7.6 

59.94 

6.2 

7.1 

28.87 

58.9 

7.2 

43.69 

36.7 

8.4 

26.14 

32.4 

8.6 

60.39 

6.4 

6.1 

28.54 

58.7 

8.2 

42.36 

36.6 

9.4 

25.75 

32.7 

9.6 

60.82 

6.6 

9.1 

28.22 

58.4 

9.2 

41.10 

36.5 

10.4 

25.38 

33.0 

10.6 

61.23 

6.7 

10.1 

27.92 

58.2 

10.2 

39.89 

36.4 

11.4 

25.06 

33.3 

11.6 

61.64 

6.9 

11.1 

27.63 

58.0 

11.2 

38.71 

36.3 

1   12.4 

24.77 

33.6 

12.6 

62.06 

7.0 

12.1 

27.34 

57.8 

12.2 

37.54 

36.9 

13.4 

24.52 

33.9 

13.6 

62.50 

7.2 

13.1 

27.03 

57.6 

13.2 

36.34 

36.1 

14.4 

24.26 

34.3 

14.6 

62.95 

7.3 

14.1 

26.71 

57.4 

14.2 

35.09 

36.1 

15.4 

23.99 

34.6 

15.6 

63.42 

7.4 

15.1 

26.38 

57.2 

15.2 

33.80 

36.0 

16.4 

23.69 

35.0 

16.6 

63.91 

7.6 

16.1 

26.05 

67.0 

16.2 

32.47 

35.9 

17.4 

23.33 

35.3 

17.6 

64.39 

7.8 

17.1 

25.72 

66.8 

17.2 

31.10 

35.8 

18.4 

22.90 

35.7 

18.6 

64.87 

8.0 

18.1 

25.39 

56.5 

18.2 

29.72 

35.7 

19.4 

22.40 

36.1 

19.6 

65.33 

8.2 

19.1 

25.07 

66.2 

19.2 

28.37 

35.6 

30.4 

21.83 

36.4 

20.6 

65.75 

8.4 

20.1 

24.77 

56.0 

20.2 

27.06 

35.4 

21.4 

21.23 

36.7 

21.6 

66.14 

8.6 

21.1 

• 

24.49 

55.7 

21.2 

25.81 

35.3 

22.4 

20.62 

37.0 

22.6 

66.50 

•   8.9 

22.1 

24.24 

66.4 

22.2 

24.64 

35.1 

23.4 

20.02 

37.3 

23.6 

66.85 

9.1 

23.1 

24.01 

55.1 

23.2 

23.54 

34.9 

24.4 

19.47 

37.5 

24.6 

67.19 

9.3 

24.1 

23.79 

54.8 

24.2 

22.49 

34.7 

25.4 

18.95 

37.8 

25.6 

67.52 

9.5 

25.1 

23.57 

54.6 

25.2 

21.48 

34.6 

26.4 

18.47 

38.1 

26.6 

67.85 

9.7 

26.1 

23.35 

54.3 

26.2 

20.47 

34.4 

27.4 

18.00 

38.3 

27.6 

68.20 

9.9 

27.1 

23.12 

54.1 

27.1 

19.44 

34.3 

26.4 

17.54 

38.6 

28.6 

68.56 

10.1 

28.1 

22.88 

53.8 

28.1 

18.36 

34.2 

29.4 

17.06 

38.9 

29.6 

68.95 

10.3 

29.1 

22.63 

53.6 

29.1 

17.24 

34.0 

30.4 

16.55 

39.2 

30.6 

69.35 

10.5 

30.1 

22  37 

53.3 

30.1 

16.08 

33.9 

31.4 

15.98 

39.5 

31.6 

69.75 

10.8 

31.1 

22.12 

53.0 

31.1 

14.88 

33.7 
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CIRCUMPOI.AR  STARS. 

' 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

M«uft 
SoUv 
Date. 

a  Urse  Minoris. 
(PolarU.) 

Mean 

51  C«ph< 

3i  (Hey.) 

Mean 

'd  UrssB 

Minoris. 

Mean 
Solar 
Date. 

A  Ursa  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Dec. 

h     m 

1  16 

+  88  41 

Dec. 

h    m 

6  46 

+87  18 

Dec. 

h    m 

18    9 

+86  36' 

Dec. 

h    m 

19  38 

+  88  57 

1.3 

S 

75.98 

39.5 

1.6 

S 

9.75 

10.8 

1.1 

22.12 

53.0 

1.1 

74.88 

33.7 

2.3 

75..33 

39.8 

2.6 

10.14 

11.0 

2.1 

21.88 

52.7 

2.1 

73.68 

33.5 

3.3 

74.62 

40.1 

3.6 

10.51 

11.3 

3.1 

21.65 

52.4 

3.1 

72.51 

33.3 

4.3 

73.86 

40.4 

4.6 

10.85 

11.6 

4.1 

21.43 

52.0 

4.1 

71.39 

33.1 

5.3 

73.08 

40.7 

5.6 

11.16 

11.9 

5.0 

21.24 

51.7 

5.1 

70.33 

32.8 

6.3 

72.31 

40.9 

6.6 

11.44 

12.2 

6.0 

21.07 

51.4 

6.1 

69.34 

32.6 

7.3 

71.56 

41.1 

7.6 

11.70 

12.5 

7.0 

20.91 

51.0 

7.1 

68.43 

32.3 

8.3 

70.84 

41.3 

8.6 

11.96 

12.7 

8.0 

20.76 

50.7 

8.1 

67.55 

32.1 

9.3 

70.17 

41.5 

9.6 

12.21 

13.0 

9.0 

20.62 

50.4 

9.1 

66.70 

31.9 

tO.3 

69.55 

41.7 

10  6 

12.46 

13.2 

10.0 

20.47 

50.2 

10.1 

65.86 

31.7 

11.3 

68.94 

42.0 

11.5 

12.74 

13.5 

11.0 

20.31 

49.9 

11.1 

64.99 

31.5 

12.3 

68.32 

42.2 

12.5 

13.04 

13.7 

12.0 

20.15 

49.6 

12.1 

64.09 

31.3 

13.3 

67.68 

42.5 

13.5 

0 

13.34 

14.0 

13.0 

19.98 

49.3 

13.1 

63.14 

31.1 

14.3 

66.99 

42.7 

14.5 

13.65 

14.2 

14.0 

19.81 

49.0 

14.1 

62.16 

30.9 

15.3 

66.25 

42.9 

15.5 

13.95 

14.5 

15.0 

19.64 

48.7 

15.1 

61.18 

30.6 

16.3 

65.43 

43.2 

16.5 

14.24 

14.8 

16.0 

19.48 

48.3 

16.1 

60.20 

30.4 

17.3 

64.55 

43.4 

17.5 

14.49 

15.2 

17.0 

19.34 

48.0 

17.1 

59.27 

30.1 

18.3 

63.63 

43.6 

18.5 

14.71 

15.5 

18.0 

19.23 

47.6 

18.1 

58.41 

29.8 

19.3 

62.70 

43.8 

19.5 

14.90 

15.8 

19.0 

19.14 

47.2 

19.1 

57.63 

29.5 

S0.3 

61.78 

43.9 

20.5 

15.05 

16.2 

20.0 

19.07 

46.9 

20.1 

56.94 

29.2 

21.3 

60.89 

44.1 

21.5 

15.19 

16.5 

21.0 

19.02 

46.5 

21.1 

50.33 

28.9 

22.3 

60.05 

44.2 

22.5 

15.32 

16.8 

22.0 

18.98 

46.2 

22.1 

55.76 

28.6 

23.3 

1 

59.26 

44.3 

23.5 

15.44 

17.0 

23.0 

18.94 

45.9 

23.1 

55.21 

28.4 

24.3 

58.49 

44.4 

24.5 

15.58 

17.3 

24.0 

18.90 

45.6 

24.1 

54.66 

28.1 

1  25.3 

57.73 

44.6 

25.5 

15.73 

17.6 

25.0 

18.85 

45.3 

25.1 

54.08 

27.9 

.  26.3 

56.98 

44.7 

26.5 

15.91 

17.9 

26.0 

18.79 

45.0 

26.1 

53.46 

27.6 

!  27.3 

56.21 

44.9 

27.5 

16.10 

18.1 

27.0 

18.72 

44.7 

27.1 

52.80 

27.4 

28.3 

55.38 

45.0 

28.5 

16.29 

18.5 

28.0 

18.65 

44.4 

28.1 

52.11 

27.1 

29.3 

54.49 

45.2 

29.5 

16.47 

18.8 

29.0 

18.59 

44.1 

29.1 

51.41 

26.8 

30.3 

53.54 

45.3 

30.5 

16.63 

19.1 

30.0 

18.54 

43.7 

30.1 

50.74 

26.5 

31.3 

52.55 

45.5 

31.5 

16.75 

19.5 

31.0 

18.51 

43.3 

31.1 

50.11 

26.2 

32.3 

51.53 

45.6 

32.5 

16.85 

19.8 

32.0 

18.49 

42.9 

32.1 

49.55 

25.8 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 
Solar 
I>ate. 

a  Andromedn. 

vj'egasi. 
(Mgenib.) 

.  )3Hydri. 

12  Ceti. 

Right 
Asoenaion. 

Declination 
Jiorth. 

Biffht 
Aacenaion. 

Declination 
North, 

Itight 
Aacenaion. 

Declination 
South. 

Bight 
Aacenaion. 

Declination 

h     m 

0    2 

+28  26 

h     m 

0    7 

+  14  3l' 

Ii     m 

0  19 

O            1 

-77  54 

h     m 

0  24 

1 

O         y 

-  4  35 

i(Dec.  30.2) 

a 
21.33 -.14 

53.6  -0.8 

a 
13.48  -.19 

67.8  -0.8 

a 
33.09  -.96 

63.3  +0.7 

a 
4.78  -.19 

72.4  -0.7 

Jan.     9.2 

21.18    .14 

52.6     1.1 

13.35     .19 

66.9     0.9 

32.15    .91 

62.3    1.3 

4.66    .19 

73.1    0.6! 

19.2 

21.05    .13 

51.4     1.3 

13.24     .11 

65.9     1.0 

31.28    .63 

60.7    1.8 

4.55    .11 

73.6    0.5 

29.2 

20.92    .19 

50.0    1.5 

13.13     .10 

64.9    1.1 

30.49    .74 

58.6    2.4 

4.44     .10 

74.1    0,4 

Feb.    8.1 

20.82    .09 

48.4    1.6 

13.04     .08 

63.8    1.1 

29.80    .63 

56.0    9.8 

4.35    .09 

74.4  -0.S 

18.1 

20  74  -.07 

46.7  -1.7 

12  97  -.06 

62.7  -1.0 

29.23  -.60 

53.0  +3.9 

4.27  -.07 

74.6    0.0 : 

1 

28.1 

20.69  -.03 

45.0    1.6 

12.93  -.03 

61.8    0.9 

28.80     .36 

49.7    3.4 

4.21     .04 

74.5  40.8  j 

Mar.  10.0 

20.67  +.01 

43.4     1.5 

12.92  +.01 

60.9    0.8 

28.51     .91 

46.1    3.6 

4.19 -.01 

74.3    0.41 

20.0 

20.70     .05 

42.0    1.3 

12.94     .04 

60.2    0.6 

28.38  -.06 

42.4    3.8 

4.19  +.09 

73.8  o.«; 

30.0 

20.77     .09 

40.8    1.1 

13.00    .08 

59.8  -0.3 

28.40  +.10 

36.6    3.6 

4.24     .06 

73.1    0.9  j 

Apr.     9.0 

20.89  +.14 

39.8  -0.8 

13.11  +.19 

50.6    0.0 

28.58  +.96 

34.8  +3.7 

4.32  +.10 

1 
72.1  +1.1 1 

18.9 

21.05     .19 

.39.2    0.5 

13.25    .17 

59.7  +0.3 

28.92    .41 

31.1     3.6 

4.44     .14 

70.9    1.3 

28.9 

21.26    .93 

38.9  -O.I 

13.44     .90 

00.2    0.6 

29.41     .56 

27.6    3.4 

4.60     .18 

69.5    1.5 

May    8.9 

21.51      .96 

39.0  +0.3 

13.66     .94 

60.9    0.9 

30.04     .70 

24.3    3.1 

4.81     .99 

67.9    1.7 

18.9 

21.79    .99 

39.5    0.7 

13.92     .97 

62.0    1.9 

30.80    .88 

21.4     9.8 

5.04     S& 

66.1    1.9 

288 

22.10  +.39 

40.4  +1.1 

14.20  +.99 

63.3  +1  5 

31.67  +.99 

18.8  +9.4 

5.30  +.97 

64.2  49.0 ; 

June    7.8 

22.43     .33 

41.6     1.4 

14.51     .31 

64.9    1.7 

32.64  1.00 

16.7    1.0 

5.59     .99 

62.2    9.0 1 

17.8 

22.76     .34 

43.2    1.7 

14.82    .31 

66.7    1.9 

33.67  1.05 

15.0    1.4 

5.89     .30 

60.2    9.0, 

27.7 

23.10     .34 

45.1     9.0 

15.13     .31 

68.6    9.0 

34.75  1.08 

13.9    0.8 

6.20     .31 

58.1    9.0  i 

July    7.7 

23.43    .39 

47.2    9.9 

15.44     .30 

70.7    9.1 

35.84  1.08 

13.4  +0.3 

6.50     .30 

56.2    1.9! 

17.7 

23.74  +.30 

49.5  +9.3 

15.74  +.99 

72.8  +9.1 

36.91+1.05 

13.4  -0.3 

6.80  +.99 

54.4 +1.7  i 

27.7 

24.04     .98 

51.9     9.4 

16.02    .96 

74.9    9.1 

37.93     .99 

14.0    0.9 

7.08     .87 

52.8    1.5 

Aug.  6.6 

24.30     .94 

54.3    9.5 

16.26     .93 

77.0    9.0 

:38.88    .89 

15.2    1.4 

7..33     .94 

51.4    IJ 

16.6 

24.52    .90 

56.8    9.4 

16.48    .90 

79.0     1.9 

39.71     .77 

16.8    1.9 

7.56     .81 

50.2    1.0 

] 

26.6 

24.70     .16 

59.2    9.4 

16.66    .16 

80.8    1.7 

40.41     .69 

19.0    9.3 

7.75    .17 

49.3    0.8! 

Sept.    5.6 

24.85  +.19 

61 .5  +9  3 

16.80  +.19 

82.4  +1.6 

40.96  +.46 

21.5-8.7 

7.91  +.14 

48.6  40.5 

15.5 

24.95    .06 

63.7    9.1 

16.90     .08 

8:}.9    1  4 

41.32    jsr? 

24.4    8.9 

8.02    .10 

48.3  40  J 

25.5 

25.01     .04 

65.7     1.9 

16.97     .05 

85.1     1.1 

41.50  +.09 

27.4    3.1 

8.10    .06 

48.2    0.0  j 

Oct.     5.5 

25.04  +.01 

67.5    1.7 

17.00  +.01 

86.1    0  9 

41.49 -.10 

30.5    3.1 

8.15  +.03 

48.4  -0,3 

J  5.4 

25.03  -.03 

69.1     1 4 

17.00  -.09 

86.9    0.7 

41.29     .99 

33.6    3.0 

8.16    .00 

48.7    0.3 

25.4 

24.98  -.06 

70.4  +1.9 

16.97 -.04 

87.5  +0,5 

40.91  -.46 

.36.6  -8.8 

8.14  -.03 

49.2  -0.6 

Nov.    4.4 

24.91     .08 

71.5    0.9 

16.91     .07 

87.8  +0.9 

40.36     .69 

39.2    9.5 

8.10     .05 

49.9    0.7 

14.4 

24.82    .10 

72.2    0.6 

16.83     .09 

88.0    0.0 

39.68     .75 

41.5    9.0 

8.04     .07 

50.7    0.8  i 

24.3 

24.71     .13 

72.7  +0.3 

16.74     .10 

87.9  -0.9 

38.87     .85 

43.3     1.5 

7.95    .09 

51.5   0,8 

Dec.    4.3 

24.58  -.13 

72.8    0.0 

16.63  -.11 

87.6  -0.4 

37.98  -.99 

44.6  -1.0 

7.85  -.10 

52.4  -0.8 

14.3 

24.44     .14 

72.6  -0.3 

16.51     .19 

87.1     0.6 

37.04     .85 

45.2  -0.4 

7.74     .11 

53.2    0.8 

24.3 

24.30     .15 

72.1     0.7 

16.39     .19 

86.4    0.7 

36.08     .96 

45.3  +0.3 

7.63     .19 

54.0    0.8 

34.2 

24.15 -.14 

71.3-1.0 

10.26  -.19 

85.6  -0.9 

35. 1 3  -  93 

44.7  +0.9 

7..M  -.19 

54.7-0.7, 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Cassiopes. 

13  Ceti. 

21  CassiopeaB. 

ePiscium. 

Mean 
Solar 
Date. 

Sight 
Ascension. 

Declination 
North, 

Bight 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

b      m 

0  33 

+55  53 

b     m 

0  37 

o        « 

-18  37 

h      m 

0  37 

+74  20 

h     m 

0  56 

O             ' 

+  7  15 

(Dec.  30.3) 

8 

53.99  -JW 

6:}.'9  -0.3 

s 
43.66  -.13 

4a4  -0.7 

s 
58.94  -.68 

77.2  +0.3 

s 
53.30  -.13 

40.4  -0.7 

!  Jau.     9.8 

53.70     .39 

63.5    0.7 

43.53    .13 

48.9    0.4 

58.24    .70 

77.2  -0.3 

53.17    .19 

39.7    0.8 

19.2 

53.42    J» 

62.5    1.3 

43.40    .13 

49.2  -0.9 

57.54     .68 

76.5    1.0 

53.05    .19 

38.9    0.7 

89.2 

53.15    .S6 

61.1      1.6 

43.28    .13 

49.2  +0.1 

56.88    .64 

75.2    1.5 

52.93    .19 

38.2    0.7 

!  Feb.    8.1 

1 

52.90    .33 

59.2    3.0 

43.16    .10 

49.0    0.4 

56.27    .57 

73.5    3.0 

52.81     .11 

37.5    0.7 

18.1 

52.69  -.19 

57.1  -«.3 

43.07  -.08 

48.5  +0.6 

55.74  -.47 

71.2-8.4 

52.71  -.09 

36.8  -0.6 

38.1 

52.53    .13 

54.7    3.5 

43.00    .06 

47.7    0.9 

55.33    .35 

68.6    3.7 

52.62    .07 

36.3    0.5 

Mar.  lO.l 

52.43  -.07 

52.1     9.6 

42.95  -.03 

46.6    1.9 

55.04     .39 

65.8    3.9 

52.57    .04 

35.9    0.3 

20.0 

52.39    .00 

49.5    9.6 

42.94  +.01 

45.4     1.4 

54.89  -.07 

62.7    3.0 

52.54  -.01 

35.6  H).i 

30.0 

52.42  +.07 

47.0    8.4 

42.97    .05 

43.8    1.G 

54.90  +.08 

59.7    3.0 

52.55  +.03 

35.6  +0.1 

Apr.    9.0 

52.53  -»*.15 

44.6  -9.3 

43.03  +.09 

42.0  +1.9 

55.06 +.94 

56.8  -8.8 

52.60  +.07 

35.8  +0.3 

19.0 

52.71     .39 

42.5    1.9 

43.14    .13 

40.1    3.0 

55.37    .39 

54.0    3.6 

52.70    .19 

36.3    0.6 

28.9 

52.97     .89 

40.8    1.5 

43.29    .17 

38.0    9.9 

55.83    .59 

51.6    3.3 

52.84    .16 

37.0    0.9 

May    8.9 

53.29    .35 

39.5    1.1 

43.48    .91 

35.7    9.3 

56.4  L     .64 

49.6    1.8 

53.0  L     .90 

38.0    1.1 

18.9 

53.06    .40 

38.6    0.6 

43.71     .94 

33.4    3.3 

57.10    .74 

48.1     1.3 

53.23    .33 

39.2    1.3 

28.8 

54.08  +.44 

38.2  -0.1 

43.97  +.97 

31.1  +3.3 

57.88  +.81 

47.0  -0.8 

53.48  +.96 

40.7  +1.5 

June    7.8 

54.53    .46 

38.4  +0.4 

44.26    .30 

28.8    3.3 

58.72    .86 

46.5  -0.9 

53.76    .39 

42.3    1.7 

17.8 

55.01     .48 

39.0    0.9 

44.56    .31 

26.6    3.1 

59.60    .89 

46w6  +0.3 

54.05    .30 

44.1     1.8 

27.8 

55.49    .48 

40.1     1.3 

44.88    .39 

24.5    1.9 

60.50    .89 

47.2    0.9 

54.36    .31 

46.0    1.9 

July    7.7 

55.97    .47 

41.6    1.7 

45.19    .31 

22.7    1.7 

61.39    .88 

48.3    1.4 

54.67    .31 

47.9    1.9 

17.7 

56.43  +.45 

43.5  +8.1 

45.50  +.30 

21.1  +1.4 

62.25  +.84 

50.0  +1.9 

54.97  +.30 

49.8  +1.9 

27.7 

56.86    .43 

45.8    9.5 

45.80     .98 

19.8    1.1 

63.06    .78 

52.0    9.3 

55.26    .98 

51.7    1.8 

Aug.    6.7 

57.26    .37 

48.4    3.7 

46.07     .96 

18.9    0.8 

63.80     .70 

54.5    3.7 

55.53    .96 

53.4    1.7 

16.6 

57.C1     .33 

5L.3    9.9 

46.31     .93 

18.2    0.4 

64.46    .09 

57.4     3.1 

55.78     .33 

55.0    1.5 

26.6 

57.91     .37 

54.3    3.1 

46.52    .19 

18.0  +0.1 

65.03    .53 

60.5    3.3 

56.00    .30 

56.5    1.3 

Sept.    5.6 

58.15 +.99 

57.4  +3.9 

46.70  +.15 

18.1  -0.3 

65.50  +.41 

63.9  +3.4 

56.18  +.17 

57.7  +1.1 

15.5 

58.34    .16 

60.6    3.9 

46.83    .19 

18.5    O.G 

65.86    .30 

67.4     3.6 

56.33    .13 

58.7    0.9 

25.5 

58.48    .11 

63.8    3.1 

46.93    .08 

19.3    0.0 

66.10    .18 

71.0    3.6 

56.45    .10 

59.5    0.7 

Oct.     5.5 

58.55  +.05 

66.9    3.0 

46.99  +.04 

20.2    l.i 

66.22  +.06 

74.6    3.6 

56.53    .06 

60.0    0.4 

15.5 

58.57  -.01 

69.9    3.9 

47.01     .00 

21.4    1.3 

66.22  -.05 

78.2    3.5 

56.58  +.03 

60.4  +0.9 

25.4 

58.54  -.06 

72.6  +3.6 

47.00  -.03 

22.8  -1.4 

66.11  -.17 

81.6+3.3 

56.60    .00 

60.5    0.0 

Nov.    4.4 

58.45    .11 

75.1     3.3 

46.95    .06 

24.2    1.4 

65.88    .38 

84.8    3.0 

56.58  -.09 

60.4  -0.1 

14.4 

58.32    .15 

77.3    3.0 

46.88     .08 

25.6    1.4 

65.55     .39 

87.6    9.7 

56.55    .05 

60.2    0.3 

24.3 

58.15    .19 

79.0    1.6 

46.80    .10 

26.9    1.3 

65.12     .48 

90.1     3.3 

56.49    .07 

59.8    0.4 

Dec.     4.3 

57.94  -.93 

80.4  +1;1 

46.69  -.11 

28.2-1.9 

64.59  -.56 

92.1  +1.8 

56.41  -.09 

59.3  -0.5 

14.3 

57.69    .96 

81.3    0.6 

46.57    .19 

29.3    1.0 

63.99    .63 

93.6    1.3 

56.32    .10 

.58.8    0.6 

24.3 

57.42    .38 

81.6+0.1 

46.44     .13 

30.2    0.8 

63.33    .6H 

94.6  +0.6 

56.21     .11 

58.1     0.7 

34.2 

57.14  -.90 

81.5-0.4 

46.31  -.14 

30.9  -0.6 

62.63  -.71 

94.9    0.0 

56.09  -.19 

57.4  -0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

P  Andromedtt. 

e^  Ceti. 

38  Catsiopen. 

9  Piseiuin. 

Mean 
Solar 
Date. 

Right 
Aaoension. 

DecHnation 
N4>rth. 

Right 

DeeUnatlon 
South. 

Right 
AsoenaioiL 

Dedination 
North. 

RlAt 
Aacenakui. 

DeelinatiaB 
Jforth. 

h      m 

1     3 

+34  59 

h     m 

1  18 

o         / 

-  8  46 

b     m 

1  22 

+69  39' 

h     m 

1  25 

+ 14  44' 

(Dec.  30.3) 

12.42  -.15 

73.3  -0.3 

8 

11.50 -.19 

76.4  -0.9 

35.42  -.47 

63.3  +0.7 

8 

14.68  -.11 

38.4  -0.5 

Jan.     0.3 

12.26    .17 

72.9    0.6 

11.38    .13 

77.2    0.7 

34.92    .51 

63.8  +0.1 

14.56    .13 

37.8    0.7 

10.8 

12.09    .17 

72.1     1.0 

11.25    .13 

77.8    0.5 

34.40    .59 

63.6  HI.4 

14.42    .13 

37.0    0.6 

20.2 

11.92    .17 

71.0    1.9 

11.12    .13 

78.3    0.4 

33.87    .51 

62.9    1.0 

14.29    .14 

36.3    0.6 

Feb.    8.2 

11.76    .15 

69.6    14 

10.99    .19 

78.5  -0.1 

33.37    .48 

61.6    1.5 

14.15    .13 

35.4    OJ 

18.1 

11.61  -.14 

68.1  -1.6 

10.87  -.11 

78.6  +0.1 

32.91  -.43 

59.8  Hi.0 

14.03  -.13 

34.6-0.8 

28.1 

11.50    .10 

66.4    1.7 

10.77    .09 

78.4    0.3 

32.51     .36 

57.6    9.4 

13.92    .10 

33.7    0.8 

Blar.  10.1 

11.41      .07 

64.7    1.7 

10.69    .07 

77.9    0.5 

32.20    .96 

55.1     9.6 

13.84     .07 

33.0    0.7 

20.1 

1 1 .37  -.09 

63.0    1.7 

10.64  -.03 

77.3    0.8 

31.99    .16 

52.4    9.8 

13.78 -.04 

32.4    0.6 

30.0 

11.37 -I-.03 

61.4     1.5 

10.63  +.01 

76.4     1.0 

31.89 -.04 

49.6    9.9 

13.77    .00 

31.9   0.4 

Apr.    9.0 

11.42 +.06 

60.0  -1.3 

10.66  +.05 

75.2  +1.3 

• 
31.90 +.06 

46.7  -4.8 

13.79  +.05 

31.6-0.1, 

19.0 

11.53    .13 

58.8    1.0 

10.72    .09 

73.8    1.5 

32.04    .90 

44.0    9.6 

13.86    .00 

31.6  40.1 1 

1 

29.0 

11.69    .18 

58.0    0.7 

10.84    .13 

72.2    1.7 

32.30    .39 

41.5    9.4 

13.98    .14 

31.8    0.41 

May    8.9 

11.90    .93 

57.4  -0.4 

10.99    .17 

70.5    1.9 

32.67    .49 

39.3    9.0 

14.13    .18 

32.3    0.6 

18.9 

12.15    jn 

57.3    0.0 

11.18    SI 

68.5    9.0 

33.15    .58 

37.4     1.6 

14.34     .» 

33.1    0.9 

28.9 

12.44  +.31 

57.5  +0.4 

11.41  +.94 

66.5  +9.1 

33.70  +.00 

36.1  -1.1 

14.57  +.95 

84.1  +1.1 

June   7.8 

12.76    .33 

58.0    0.8 

11.67     .97 

64.4    9.1 

•n.OJ      .06 

35.2    0.6 

1484     M 

35.4    1.4 

17.8 

13.11     .36 

59.0    1.1 

11.95     .99 

62.3    9.1 

35.02    .70 

34.8  -0.9 

15.13    .80 

36.6    1.5 

27.8 

13.46    .36 

60.3    1.4 

12.25    .30 

60.2    9.0 

35.73    .79 

34.9  40.4 

15.44    .81 

38.4    1.7 

July    7.8 

13.82    .36 

61.9    1.7 

12.55    .30 

58.2    1.0 

36.46     .73 

35.5    0.9 

15.76    .89 

40.2    IS 

17.7 

14.18  +.35 

63.7  +1.0 

12.86  +.30 

56.4  +1.7 

37.18  +.79 

36.6  +1.4 

16.07  +.31 

42.0  +1.9 

27.7 

14.52    .33 

65.8    9.1 

13.15     .90 

54.8    1.5 

37.89    .09 

38.2    1.8 

I6.:)8    .80 

43.9    1.9 

Aug.    6.7 

14.83    .30 

68.0    9.3 

13.43     .97 

53.4    1.9 

38.56    .65 

40.2    9.9 

16.66    M 

45.7    1.8 

16.6 

15.12     .97 

70.3    9.3 

13.69    .95 

52.3    0.9 

39.18    .SO 

42.6    9.5 

16.93    M 

47.5    1.7 

26.6 

15.38    .94 

72.7    9.4 

13.92    .SB 

51.6    0.6 

39.74     .53 

46.3    9.8 

17.17     .93 

49.2    1.6 

Sept.    5.6 

15.60  +.90 

75.0  +9.4 

14.13 +.18 

51.1  40.3 

40.23  +.45 

48.3  +9.1 

17.39  +J90 

90.6  +1.4 

15.6 

15.78    .16 

77.4     9.3 

14.29    .15 

51.0    0.0 

40.65    .37 

51.4    8.3 

17.57    .16 

52.0    1.S 

25.5 

15.92     .19 

79.6    9.9 

14.43    .19 

51.1  -0.3 

40.98    .99 

54.8    3.4 

17.71     .13 

53.1     1.1 

Oct.     5.5 

16.02     .06 

61.7    9.0 

14.52    .06 

51.6    0.6 

41.23     .90 

58.2    3.4 

17.83    .10 

54.1    0.9 

15.5 

16.08    .05 

83.7    1.9 

14.59    .05 

52.2    0.6 

41.38    .11 

61.5    3.4 

17.91     .07 

54.8    0.6, 

25.5 

16.12  +.01 

85.4  +1.7 

14.62  +.09 

53.1  -1.0 

41.45  +.09 

64.9  +8.3 

17.96  +.03 

55.4+0.5 

Nov.    4.4 

16.11  -.09 

86.9    1.4 

14.63  -.01 

54.1     1.1 

41.42 -.07 

68.0    8.1 

17.98    .00 

55.7    0.3 

14.4 

16.07    .05 

88.2    1.9 

14.60    .04 

55.2    1.1 

41.30    .16 

71.0    9.8 

17.97  -.09 

55.9  40.1 

24.4 

16.00    .06 

89.2    0.9 

14.55    .06 

56.4    1.9 

41.10    .95 

r3.6    9.5 

17.93    .06 

55.9  -0.1 

Deo.    4.3 

15.90  -.11 

89.9  +0.6 

14.48  -.06 

57.5  -1.1 

40.81  -.33 

75.9  +9.1 

17.87  -.07 

55.8-0.9 

14.3 

15.78    .13 

90.3  +0.9 

14.39     .10 

58.6    1.0 

40.44     .40 

77.8    1.6 

17.79    .09 

55.5   0.4 

24.3 

15.64     .15 

90.4  -O.l 

14.28    .11 

59.6    0.9 

40.02     .45 

79.1     1.1 

17.69    .11 

55.0    0.5 

34.3 

15.48  -.17 

90. 1  HI.4 

14.16 -.19 

60.4  -0.8 

39.54  -.50 

79.9  +0.5 

17.58  -.19 

54.4-0.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Eridani. 
(^ekemar.) 

0  Piscium. 

fi  Arietia. 

50  Casaiopett. 

Bight 
Aacension. 

Declination 
South. 

• 

Bigbt 
Aacenniou. 

Declination 
Nom. 

Right 
Ascension. 

Declination 

North, 

Right 
Ascension. 

Declination 
North, 

li     m 

1  33 

o        / 

-57  49 

h     m 

1  39 

O          i 

+  8  34 

h     m 

1  48 

+20  14 

h     m 

1  53 

0          / 

+71  51 

(Dec.  30.3) 

a 
21.66 -.33 

68.5  H).8 

a 
14.25  -.11 

9.4  -0.6 

12.15  -.19 

15.1  H).4 

s 
31.81  -.50 

34.6  +1.9 

Jan.  <9.3 

21.32    .34 

69.0  -0.9 

14.13    .19 

8.7    0.7 

12.03    .13 

14.6    0.6 

31.28    .56 

35.5  +0.6 

19.2 

20.98    .34 

69.0  +0  4 

14.00     .13 

8.0     0.7 

11.89    .14 

14.0    0.7 

30.70    .50 

35.8    0.0 

^.2 

20.64    .33 

08.3    0.9 

13.87    .14 

7.3    0.7 

11.74    .15 

13.2    0.8 

30.10    .00 

35.5  -0.6 

Feb.    8.8 

20.32    .31 

67.2    1.4 

13.73    .13 

6.6    0.6 

11.59    .15 

12.4    0.9 

29.50    .58 

34.6    1.1 

18.1 

20.01  -.99 

65.5  +1.9 

13.60  -.19 

6.0  -0.6 

11.45 -.14 

11.5-0.0 

28.94  -.54 

33.2  -1.6 

28.1 

19.75    .95 

63.4    9.3 

13.49    .10 

5.4    0.5 

11.32    .19 

10.5    0.9 

28.43    .47 

31.4    9.1, 

Mar.  10.1 

19.52    .90 

60.8    9.7 

13.40    .08 

5.0    0.4 

11.22     .09 

9.6    0.9 

28.00    .38 

29.1     9.4 

20.1 

19.35    .14 

58.0    3.0 

13.33    .05 

4.7  -0.9 

11.14    .06 

8.7    0.8 

27.68    .97 

26.5    9.7 

30.0 

19.23    .06 

54.8    3.9 

13.30  -.01 

4.6    0.0 

11.10 -.08 

7.9    0.7 

27.47    .14 

23.8    9.8 

Apr.    9.0 

19.18  -.09 

51.5  +3.4 

13.31  +.03 

4.7  +0  9 

11.10 +.03 

7.4  -0.5 

27.39  -.01 

20.9  HI.8 

19.0 

19.20  -I-.05 

48.0    3.5 

13.36    .07 

5.0    0.4 

11.15     .07 

7.0  -0.3 

27.45  +.13 

18.1     9.8 

29.0 

19.29    .19 

44.4    3.5 

13.46    .19 

5.5    0.7 

11.25    .19 

6.8    0.0 

27.64    .96 

^  15.4     9.6 

May   8.9 

19.45    .19 

40.9    3.5 

13.60    .16 

6.4    0.9 

11.39    .17 

6.9  +0.9 

27.97    .38 

'l2.9     9.3 

18.9 

19.67    .96 

37.5    3.3 

13.79     .90 

7.4     1.9 

11.58     .91 

7.3    0.5 

28.41     .50 

10.8    9.0 

28.9 

19.96  +.39 

34.3  +3.1 

14.01  +.94 

8.6  +1.4 

11.81  +.95 

7.9  +0.8 

28.96  +.60 

9.0  -1.5 

June   7.8 

20.31     .37 

31.3     9.8 

14.26     .97 

10.1      1.5 

12.07     .98 

8.8    1.0 

29.60    .68 

7.7    1.1 

17.8 

20.70    .41 

28.6    9.5 

14.54     .90 

11.7     1.7 

12.36    .30 

10.0     1.3 

30.32    .74 

6.9    0.6 

27.8 

21.14     .44 

26.4    9.1 

14.84     .30 

13.4    l.b 

12.67    .31 

11.4     1.5 

31.09    .78 

6.6  -0.1 

July    7.8 

21.59    .46 

24.5    1.6 

15.  L4     .31 

15.2    1.8 

12.99    .39 

12.9    1.6 

31.89    .81 

6.7  +0.4 

17.7 

22.06  +.47 

23.2  +1.0 

15.45  +31 

17.1  +1.8 

13.31  +.39 

14.6  +1.7 

32.70  +.81 

7.4  +0.9 

27.7 

22.53    .46 

22.5  +«.5 

15.76     .30 

18.9    1.7 

13.63    .31 

16.3    1.8 

3.3.50    .80 

8.5    1.4 

Aug.    6.7 

22.98    .44 

22.3  -0.1 

16.04     .96 

20.6    1.6 

13.93    .30 

18.1      1.8 

34.28    .76 

10.  i      1.8 

16.7 

23.41     .41 

22.6    0.7 

16.32    .96 

22.1     1.5 

14.22    .98 

19.9    1.8 

35.02    .79 

12.0     9.9 

26.6 

23.80    .37 

23.6    1.9 

16.56     .93 

23.5    1.3 

14.48    .95 

21.6    1.7 

35.71     .65 

14.4     9.5 

Sept   5.6 

24.14  +.31 

25.1  -1.7 

16.78  +.90 

24.8  +1.1 

14.72  +.93 

23.2  +1.6 

36.33  +.58 

17.1  +9.8 

15.6 

21.42    .95 

27.0    9.9 

16.97     .17 

25.8    0.0 

14.92    .19 

24.8    1.4 

36.88    .51 

20.0    3.1 

25.5 

24.64    .18 

29.4    9.5 

17.12    .14 

26.6    0.7 

15.10    .16 

26.1     1.3 

37.34    .49 

23.2    3.9 

Oct.     5.5 

24.79    .11 

32.0    9.8 

17.25    .11 

27.1     0.5 

15.24     .19 

27.3    1.1 

37.71     .39 

26.4    3.3 

15.5 

24.87  +.04 

34.9    3.0 

17.34     .08 

27.5    0.3 

15.34     .09 

28.4    0.9 

37.98     .99 

29.8    3.3 

25.5 

24.88  -.03 

37.9  -3.0 

17.40  +.05 

27.6  +0.1 

15.42  +.06 

29.2  +0.8 

38.16 +.19 

33.1  +3.3 

Not.    4.4 

24.82    .00 

40.9    9.9 

17.44  +.09 

27.6  -0.1 

15.47  +.03 

29.9    0.6 

88.22  +.01 

36.4    3.9 

14.4 

24.69    .15 

43.8    9.8 

17.44  -.01 

27.4    0.3 

15.48    .00 

30.4    0.4 

38.18 -.09 

39.5    3.0 

24.4 

24.51     .91 

46.4    9.5 

17.42    .04 

27.1    0.4 

15.47  -.03 

30.7  +0.9 

38.04    .90 

• 

42.4    3.8 

Dec.    4.4 

24.28  -.95 

48.7  -4J.1 

17.37  -.06 

26  6-0.5 

15.43  -.06 

30  8    0.0 

37.79  -  30 

45.0  +9.4 

14.3 

24.01     .99 

50.6    1.6 

17.30    .08 

26.1    0.6 

15.36    .08 

30.8  -0.1 

37.45    .39 

47.2    9.0 

24.3 

23.70     .39 

52.0    1.1 

17.21     .10 

25.5    0.6 

15.27    .10 

30.5    0.3 

37.02    .47 

48.9    1.5 

34.3 

23.38  -.34 

52.8  -0.6 

17.10  -.19 

24.8  -0.7 

15.(5 -.13 

30.2  -0.4 

36.52  -.54 

50.2  +1.0 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Arietia. 

f '  Ceti. 

iCaaaiopeae. 

f  •  Ceti. 

Mean 
Solar 
Date. 

Bight 
Aacenaion. 

Declination 
North. 

Right 
Aacenaion. 

Declination 
North. 

Right 
Aacenaion. 

Declination 
North. 

Right 
Aacenaion. 

Declination 
North. 

h     m 

2    0 

+22°  54 

h     m 

2    6 

o        / 

+  8  17 

h     m 

2  19 

+66  52 

h     m 

2  21 

0         1 

+  7  56 

(Dec.  30.3) 

a 
36.35  -.11 

38.2  -0.9 

49.41  -.10 

52.4  -0.6 

a 
29.82  -.35 

47.9  +-1.3 

a 
57.87  -.09 

7.3  -0.7 

Jan.     9.3 

36.23    .13 

37.8    0.5 

49.30    .19 

51.7    0.7 

29.45    .40 

48.9    0.8 

57.77     .11 

6  6    0.7 

19.3 

36.09    .15 

37.3    0.6 

49.17    .13 

51.1      0.7 

29.02    .44 

49.4  +0.2 

57.64     .13 

5.9    0.7 

29.2 

35.94    .15 

36.6    0.8 

49.03    .14 

50.4    0.7 

28.57     .46 

49.4  -0.3 

57.51     .14 

5.3    0.6 

Feb.    8.8 

35.78    .15 

35.8    0.9 

48.89    .14 

49.8    0.6 

28.10     .46 

48.8    0.8 

57.36    .15 

4.7    0.6 

18.2 

•35.63  -.15 

34.8  -1.0 

48.75  -.14 

49.2  -0.6 

27.65  -.44 

47.7.-1.3 

57.21  -.15 

4.1-0.5 

28.2 

35.49     .13 

33.8    1.0 

48.62    .19 

48.7    0.5 

27.22     .40 

46.1     1.8 

57.07    .13 

3.6    0.4 

Mar.  10.1 

35.37    .11 

32.8    1.0 

48.50     .10 

48.3    0.3 

26.86    .34 

44.2    9.1 

56.95    .11 

3.3    0.3 

20.1 

35.28     .07 

31.8    0.9 

48.41     .07 

48.0  -0.9 

26.56    .96 

41.9    9.4 

56.84     .00 

3.0-6.9 

30.1 

35.23  -.03 

31.0    0.8 

48.36  -.04 

47.9    0.0 

26.35    .16 

39.4    3.6 

56.77    .06 

3.0   0.0 

Apr.    9.1 

35.22  +.01 

30.2  -0.7 

48.34     .00 

48.0  +0.9 

26.24  -.06 

36.7  -9.7 

56.74  -.01 

3.1  •Ht.s 

19.0 

35.26    .06 

29.6    0.5 

48.36  +.05 

48.3    0.4 

26.23  +.05 

34.0    9.6 

56.75  +.03 

3.4    0.4 

29.0 

35.34     .11 

29.3  -0.9 

48.44     .00 

48.8    0.6 

26.33    .16 

31.5    9.5 

56.81     .06 

3.9    0.6 

Maj    9.0 

35.48     .16 

29.2    0.0 

48.55    .14 

49.6    0.9 

26.55    .96 

29.1    9.3 

56.91     .19 

4.6    0.8 

18.9 

35.66    .90 

29.4  +0.3 

48.71     .18 

50.6    11 

26.86    .36 

27.0    fl.0 

57.06    .17 

5.6    1.1 

28.9 

35.88  +.94 

29.8  +0.6 

48.91  +.99 

51.8+1.3 

27.27  +.45 

25.2  -1.6 

57.25  +.91 

6.7  +1 J 

June    7.9 

36.14    .97 

30.5    0.8 

49.15     .95 

53.1     1.5 

27.76    .59 

23.8    1.9 

57.47     .94 

8.1     1.4 

17.9 

36.43     .30 

31.5    1.0 

49.41     .98 

54.7     1.6 

28.31     .58 

22.8    0.7 

57.73    ^ 

9.6    l.^ 

27.8 

36.74    .39. 

32.7    1.3 

49.70     .99 

56.3    1.7 

28.92    .09 

22.3  -0.3 

58.00    J» 

11.2    1.6 

July    7.8 

37.06    .33 

34.1     1.5 

50.00     .30 

58.0    1.7 

29.56    .65 

22.2  +0.9 

58.30    .30 

12.8    1.7 

17.8 

37.39  +.33 

35.7+1.6 

50.30  +.31 

59.8  +1.7 

30.22  +.66 

22.6  +0.6 

58.60  +.30 

14.5+1.7 

27.7 

37.71     .32 

37.4     1.7 

50.60     .30 

61.4     1.7 

30.8S)     .66 

23.5    1.1 

58.91     .30 

16.2    1.6 

Aug.    6.7 

38.02    .31 

39.1     17 

50.90     .99 

63.1     1.6 

31.54     .64 

24.8    1.5 

59.20    .99 

17.8    1.5 

16.7 

38.32     .99 

40.8    1.7 

51.18     .97 

64.6     1.4 

32.18     .61 

26.5    1.9 

59.49    .98 

19.2    1.4 

26.7 

38.59    .96 

42.6    1.7 

5L.45     .95 

65.9    1 .9 

32.77     .57 

28.5    9.9 

59.76    .96 

20.5    1.9 

Sept.    5.6 

38.84  +.93 

44.2  +1.6 

51.68 +.99 

67.1  +1.0 

33.32  +.53 

30.9  +4.5 

60.00 +.93 

21.6+1.0 

15.6 

39.06    .90 

45.8    1.5 

51.89     .90 

68.0    0.8 

33.82    .47 

33.5    9.7 

60.22    .91 

22.5    0.8 

25.6 

39.25    .17 

47.2    1.4 

52.07    .17 

68.7    0.6 

34.25    .40 

36.3    9.9 

60.42    .18 

23.2    0.6 

Oct.     5.6 

39.41     .14 

48.6     1.2 

52.22    .14 

69.2    0.4 

34.62     .33 

39.3    3.0 

60.58    .15 

23.6    0.4 

15.5 

39.53    .11 

49.7     1.1 

52.34     .10 

69.5  +0.9 

34.92     .96 

42.4    3.1 

60.72    .19 

83.9  +0.1 

25.5 

39.62  +.08 

50.7  +0.9 

52.43  +.07 

69.6    0.0 

35.14  +.18 

45.5  +3.1 

60.82  +.00 

23.9  -0.1 

Nov.    4.5 

39.68    ,04 

51.5    0.7 

52.49     .05 

69.5  -0.9 

35.27    .10 

48.5    3.0 

60.90    .06 

23.8    0.9 

14.4 

39.71  +.01 

52.2    0.6 

52.52  +.02 

69.3    0.3 

35.33  +.01 

51.5    9.9 

60.94  +.03 

23  5    0.4 

24.4 

39.71  -.02 

52.6    0.4 

52.53  -.01 

68.9    0.4 

35.30  -.08 

54.3    9.7 

60.96.  .00 

23.0    0.5 

Deo.    4.4 

39.68  -.05 

52.9  +0.9 

52.50  -.04 

68.4  -0.5 

35.18  -.16 

56.8  +9  4 

60.95  -.03 

22.5-0.5 

14.4 

39.62    .07 

53.0    0.0 

52.45    .07 

67.9    0.6 

34.98    .94 

59.0    9.0 

60.91     .06 

22.0    0.6 

24.3 

39.53    .10 

52.9  -0.2 

52.37    .09 

67.3    0.6 

34.70     .31 

60.8    1.6 

60.84     .08 

21.3    0.6 

34.31  39.42 -.12 

52.7  -0.4 

52.27 -.11 

66.6  -0.7 

34.36  -.37 

62.2  +1.1 

60.74  -.11 

20.7  -0.7 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

1 

y  Ceti. 

a  Ceti. 

48  Cepl 

lei  (H.) 

^  Arietis. 

Mean 
Solar 
Date. 

Itlgbt 
Ascension. 

BecUnation 
NorOu 

RiKht 
Ascension. 

Declination 

Bight 
Ascension. 

Declination 
NvrQk. 

Right 
Ascension. 

Declination 
North, 

h     m 

2  37 

o         / 

+  2  44 

h     m 

2  56 

+  3  37 

h     m 

3     5 

+77  17 

h     m 

3    8 

+20°  36 

(Dec.  30.3) 

s 
15.84  -.09 

30.5  -0.8 

s 
11.47  -.08 

46.5  -0.8 

s 
38.04  -.56 

84.0  +9.1 

B 

12.57  -.07 

38.7  -0.9 

Jan.     9.3 

15.74    .11 

29.7     0.8 

11.38     .10 

45.7    0.8 

37.41     .69 

85.8    1.6 

12.48    .10 

38.5    0.3 

19.3 

15.62     .13 

29.0    0.7 

11.26    .13 

45.0    0.7 

36.66     .79 

87.1     1.0 

12.37    .13 

38.2    0.4 

29.3 

15.48    .14 

28.3    0.6 

11.12     .14 

44.3    0.6 

35.82     .86 

87.9  +0.5 

12.22    .15 

37.8    0.5 

Feb.    8.2 

15.33    .15 

27.8    0.5 

10.97    .15 

43.8    0.5 

34.94     .90 

88.0  -0.1 

12.06    .16 

37.2    0.6 

18.2 

15.18 -.15 

27.3  -0.4 

10.82  -.16 

43.3  -0.4 

34.04  -.89 

87.6  -0  7 

11.90 -.17 

36.7  -0.6 

28.2 

15.03    .14 

27.0    0.3 

10.66    .15 

43.0    0.3 

33.17     .84 

86.6    1.3 

11.73    .17 

36.0    0.7 

liar.  10.2 

14.90     .19 

26.8  -0.1 

10.52    .14 

42.7  -0.1 

32.36    .76 

85.1     1.8 

11.57    .15 

35.3    0.7 

20.1 

14.79    .10 

26.8  -H).] 

10.39    .11 

42.7    0.0 

31.65     .64 

83.1     9.9 

11.43    .13 

34.6    0.7 

30.1 

14.70    .07 

27.0    0.3 

10.29    .08 

42.8  +0.9 

31.08    .49 

80.8    9.5 

11.32    .09 

34.0    0.6 

Apr.    9.1 

14.66  -.03 

27.3  +0.5 

10.23 -.04 

43.1  +0.4 

30.67  -.33 

78.1  -9.7 

• 

11.24 -.05 

33.4  -0.5 

19.0 

14.65  +.09 

27.9    0.7 

10.2L     .00 

43.6    0.6 

30.43  .-.14 

75.3    9.9 

11.21  -.01 

33.0    0.4 

29.0 

14.69      06 

28.7    0.9 

10  23  +.04 

44.3    0.8 

30.38  +.05 

72.4    2.9 

11.22 +.04 

32.7  -0.9 

May    9.0 

14.77    .11 

2J).7    1.1 

10.29    .09 

45.2    1.0 

30.52    .94 

69.6    9.8 

11.29    .09 

32.6    0.0 

19.0 

14.90    .15 

30.9    1.3 

10.41     .13 

46.4    1.9 

30.85    .49 

66.8    9.6 

11.40    .14 

32.7  +0.9 

26.9 

15.07  +.19 

32.3 +lJi 

10.56  +.18 

47.7  +1.4 

31.36  +.50 

64.4  -9.3 

11.56 +.18 

33.0  +0.4 

June   7.9 

15.28     .83 

33.9    1.6 

10.76    .91 

49.1     1.5 

32.02    .74 

62.2    9.0 

11.76     .93 

33.5    0.6 

17.9 

15.52    .85 

35.5    1.7 

10.98    .94 

50.7    1.6 

32.82    .87 

60.3    1.6 

12.00     .95 

34.2    0.8 

27.8 

15.79    .98 

37.3    1.8 

11.24     .97 

52.3    1.7 

33.75    .97 

58.9    1.9 

12.27     .98 

35.1   .1.0 

July    7.8 

16.07    .89 

39.0    1.8 

11.52    .98 

54.0    1.7 

34.76  1.05 

58.0    0.7 

12.56     .30 

36.1     1.1 

17.8 

16.37  +.30 

40.8  +1.7 

11.81  +.99 

55.7  +1.6 

35.85  1.11 

57.5  -0.3 

12.87  +.31 

37.3  +1.9 

27.8 

16.07    .30 

42.4     1.6 

12.10    .30 

57.3     1.5 

36.98  1.14 

57.4  +0.9 

13.19     .39 

38.6    1.3 

Aug.    6.7 

16.96    .99 

43.9    1.4 

12.40     .99 

58.8     1.4 

38.12  1.14 

57.9    0.7 

13.50     .31 

39.9    1.3 

16.7 

17.25    .9H 

45.3    1.3 

12  69    .98 

60.1     1.9 

39.26  1.13 

58.8    1.1 

13  82     .31 

41.2    1.3 

26.7 

17.52    .96 

46.4     1.0 

12.97     .97 

61.3    1.0 

40.37  1.09 

60.1     1.6 

14.12     .99 

42.5    1.3 

Sept    5.7 

17.77  +.94 

47.3  +0.8 

1.3.23  +.95 

62.2  +0.8 

41.44  1.03 

61.9  +1.9 

14.40  +.96 

43.8  +1.9 

15.6 

18.00     .99 

48.0    0.5 

13.47     .93 

62.8    0.5 

42.44     .96 

64.0    9.3 

14.66    .95 

44.9    1.1 

25.6 

18.20     .19 

48.4  +0.3 

13.69     .90 

63.2  +0.3 

43.35     .66 

66.5    9.6 

14.91     .93 

46.0    1.0 

Oct.     5.6 

18.38    .16 

48.5    0.0 

13.88    .18 

63.4    0.0 

44.16     .75 

69.2    9.9 

15.12     .90 

46.9    0.9 

15.5 

18.53    .13 

48.4  -0.3 

14.04     .15 

63.3  -0.9 

44.85     .63 

72.2    3.1 

15.32    .18 

47.7    0.7 

25  5 

18.64  +.10 

48.1  -0.4 

14.18  +.19 

63.0  -0.4 

45.42  +.49 

75.4  +3.9 

15.48  +.15 

48.3  +0.6 

Nov.    4.5 

18.73    .07 

47.6    0.6 

14.29     .09 

62.5    0.6 

45.84     .34 

78.6    3.3 

15.61     .19 

48.8    0.5 

14.5 

18.79    .04 

47.0    0.7 

14.37     .06 

61.9    0.7 

46.10    .18 

81.9    3.3 

15.71     .08 

49.2    0.3 

2-1.4 

18.82  +.01 

46.2    0.8 

14.41  +.03 

61.1     0.8 

46.20  +.01 

85. 1     3.9 

15.78    .05 

49.5    0.9 

Dec    4.4 

18.82  -.03 

45.4  -0.8 

14.43     .00 

60.3  -0.8 

46.13  -.15 

88.2  +3.0 

15.81  +.01 

49.7  +0.1 

14.4 

18.78    .05 

44.6    0.8 

14.41  -.03 

59.5    0.8 

45.89     .33 

91.1      9.7 

J  5.81  -.09 

49.7    0.0 

24.4 

18.72    .07 

43.7    0.8 

14.37     .06 

58.7    0.8 

45.49     .48 

93.6    9.3 

15.78    .05 

49.7  -0.1 

34.3 

18.64  -.10 

42.9  -0.8 

14.29  -.00 

57.8  -0.8 

44.93  -.63 

95.8  +1.9 

15.70  -.09 

49.6  -0.9 
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Mmo 
Solar 
Bate. 


(Dec.  30.4) 

Jan.     9.3 

19.3 

89.3 

Feb.    8.3 

18.2 

Mar.  ]0.<2 
SO.l 
30.1 

Apr.  9.1 
19.1 
29.0 

May  9.0 
19.0 

99.0 

June    7.9 

17.9 

97.9 

July    7.8 

17.8 
97.8 
Aug.  6.8 
16.7 
96.7 

Sept.  5.7 
15.7 
95.6 

Oct.  5.6 
15.6 

95.5 

Nov.    4.5 

14.5 

94.5 

Dec.  4.4 
14.4 
94.4 
34.4 


a  Pereei. 


Right 
AaoensloiL 


h     m 

3  15 


61.30 -.IB 
61.15  .n 
60.96  .91 
60.74  .94 
60.48    .96 

60.99  -.97 
59.95  .96 
59.70  .94 
59.48  .90 
59.31     .15 

59.48  -.10 
59.19  -.03 

59.12  -f-.os 
59.19  .10 
59.33    .17 

59.53  -I-.93 
59.79  .99 
60.11  .34 
60.47  .38 
60.86    .40 

61.98 +.49 
61.70  .43 
62.14  .43 
62.57  .49 
62.98    .41 

63.38  -(-.SO 
63.76  .36 
64.11  .33 
64.42  .30 
64.70    .96 

64.93  -I-.99 

65.13  .17 
65.27  .19 
65.37    .07 

65.41  +.09 
65.40  -.04 
65.33  .09 
65.21  -.14 


DeoUnatlaii 


+49  26 


// 


45.9  +1.1 
46.9    0.« 

47.5  +0.4 

47.7  0.0 

47.6  -0.3 

47.0  -0.7 

46.2  1.0 
45.0    1.3 

43.5  1.6 

41.8  1.7 

40.0  -1.6 

38.9  1.9 

36.3  1.8 

34.6  1.7 
33.0    1.5 

31.6-1.9 

30.6  0.9 

99.8  0.6 

99.3  H).3 

99.9  0.0 

99.4  +0.3 
99.9    0.7 

30.7  1.0 

31.8  1.9 

33.9  1.4 

34.7  +1.6 

36.5  1.8 
38.3    1.9 

40.3  9.0 

42.4  9.1 

44.5  +9.1 

46.6  9.1 

48.7  9.0 

50.7  1.9 

52.5  +1.8 
54.2    1.6 

55.6  1.3 

56.8  +1.0 


e  Eridani. 


Bight 
AacenaioiL 


b      m 

3  27 


96.76  -.07 
96.68  .10 
96.56     13 

96.49  .15 
96.96    .16 

96.09  -.17 
95.91     .17 

95.74  .16 

95.59  .14 

95.46  .11 

95.36  -.06 

25.30  -.04 

95.28  .00 

25.31  +.05 
95.38    .10 

95.50  +.14 
95.66  .18 
95.85  .91 
96.08  .94 
96.33    .96 

96.60  +.96 

96.89  .99 

27.18  .99 

27.47  .96 

27.75  .96 

28.02  +.96 

28.27  .94 

28.51  .99 
28.72    .90 

98.90  .17 

99.06  +.14 

99.19  .11 

29.29  .08 
99.35    .05 

99.:)9  +.09 
99.38  -.09 
99.35    .05 

99.28  -.09 


DeoUnation 


O  I 

9  51 


// 


93.6  -1.4 
94.9  1.9 
96.0  1.0 
96.9  0.6 
97.5    0.5 

97.9  -0.3 
98.0  0.0 
97.9  +0.3 
97.5    0.5 

96.8  0.8 

95.9  +1.0 

94.7  1.3 

93.3  1.5 

91.7  1.7 
19.9    1.9 

18.0  +9.0 
16.0  9.1 
13.9    9.1 

11.8  9.1 

9.7  9.0 

7.8  +1.9 
6.0  1.7 
4.5    1.4 

3.9  1.1 

9.3  0.8 

1.7+0.4 

1.4  0.0 
1.6-0.3 
9.0  0.6 
9.9    1.0 

4.0  -1.9 
5.3  1.4 
6.7  1.6 
8.3    1.6 

10.0  -1.6 
11.5  1.5 
13.0    1.4 

14.4  -1.3 


6  Persei. 


Bight 
Aacenstan. 


h     m 

3  34 


36.75  -.00 

38.63  .14 
38.46  .19 
38.96  9B 
38.09    .94 

37.77  -.96 
37.51  .96 
37.96  .94 
37.04  SI 
36.85    .16 

36.71  -.11 
36.62  -.06 
36.60  +.01 
36.65    .06 

36.76  .14 

36.93  +.90 
37.17  .96 
37.45    .31 

37.78  .35 
38.15     .38 

38.54  +.40 

38.95  .41 
39.37  .49 
39.78  .41 
40.19    .40 

40.59  +.80 

40.96  .36 

41.39  .34 

41.64  .31 
41.93    .97 

49.19  +.94 

49.40  .19 
49.57  .15 
42.69    .10 

49.76  +.04 
49.78  -.01 
49.74     .06 

49.65  -.19 


DeolinatioD 
North. 


+47  24 


It 


II  Taiiri. 


Bight 


60.9  +1.9 
51.9  0.6 
R9.5  0.6 
52.9  40.9 
52.9 -OJi 

52.6  -0.5 
51.9  0.6 
50.9  1.1 
49.6  1;4 
48.1     1.6 

46.5  -1.7 

44.8  1.7 

43.0  1.7 

41.4  1.6 

39.9  1.4 

%.6  -1.9 

37.5  1.0 

36.6  0.7 

36.1  0.4 

35.8  -0.1 

35.9  +0.9 
36.3  0.5 
36.9  0.8 
37.6  1.0 
39.0    1.9 

40.3  +1.4 

41.8  1.6 

43.4  1.7 

45.2  1.8 
47.0  1.9 

48.9  +1.9 

50.6  1.9 

52.7  1.9 

54.5  1.6 

56.3  +1.7 
57.9    1.5 

59.3  1.3 

60.4  +1.0 


h      m 

3  40 


33.95  -.06 
33.88  .00 
33.78  .19 
33.64  .15 
33.48    .17 

33.30  -.16 

33.19  .16 
39.94     .17 

39.78  .15 
39.64     .19 

39.54  *-.oe 

39.48  -.04 
39.46  +.01 

39.49  .06 
39.58    .11 

39.71  +.16 

32.88  J» 
33.10  J93 
33.35  .97 
33.64    J90 

33.94  +.31 
34.25  .39 
34.57     .99 

34.89  .39 

35.20  .31 

35.51  +.90 

35.79  .98 
36.06    .96 

36.31  JM 
36.54    .91 

36.74  +J9 
36.91  .16 
37.04  .13 
37.15    .00 

37.29  +.06 

37.95  +.01 
.17.94  -.03 
37.19 -.07 


Declination 
JVbrtJL 


+23  44 

33i)  eui 
33.9  -0.1 

33.8  6.9 
33.6    OJ 

33.9  0.4 

39.8-0.5 

39.2  0.6 
31.6  OJ 
31.0   0.7 

30.3  0.7 

99.6  -0.6 
99.0  0  5 
98.6  0.4 
98J9  0.9 
98.0-0.1 

98.0  40.1 
98J2  0.9 
98.6 
99.9 
99.9 


0.5 


0.6 
6J 


30.8  40.9 
31.8    1.0 

32.8  1.1 

33.9  1.1 

35.0  1.1 

36.1  +1.1 

37.2  1.0 
38.1    0.9 


39.0 
39.8 


OJ 
0.7 


40.4  40.6 
41.0    0.5 

41.5  0.5 
41.9    0.4 

49.9  +0.3 

49.5  0.9 

49.6  40.1 

49.7  0.0, 
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^Persei. 

y  Eridatii. 

y  Tauri. 

e  Taari. 

Mean 
SoUr 
Date. 

Sight 
AacensioD. 

Decllxuktion 
North. 

Bight 
Aaofinnlon. 

Declination 
South, 

Bight 
Aacenaion. 

Declinatioii 
North. 

Bight 
Aacenaion. 

Declination 
North. 

h      m 

3  46 

+31  32 

h     m 

3  52 

-13  50 

h     m 

4  13 

+ 15  20 

h     m 

4  21 

+  18  55 

(Dec  30.4) 

49.07  -.05 

8.9  +0.4 

a 
36.0  T  -.06 

39.5  -1.6 

a 
10.26  -.09 

36.5  -0.4 

a 
49.30  -.09 

9.4  -0.9 

Jan.    9.4 

.49.00    .09 

9.2    0.3 

35.96    .09 

41.0     1.4 

10.22    .06 

36.2    0.4 

49.27     .06 

9.2    0.9 

19.3 

48.89    .13 

9.4  40.1 

35.85    .19 

42.3    1.9 

10.14     .10 

35.8    0.4 

49.19    .09 

9.0    0.9 

29.3 

48.74    .16 

9.4  H).I 

36.71     .15 

43.3     0.9 

10.02  -.13 

36.4    0.4 

49.08    .13 

8.7    0.3 

Fe1>.    8.3 

48.57    .18 

9.2    0.3 

36.55    .17 

44.1     0.6 

9.88    .16 

35.0    0.4 

48.93    .16 

8.4    0.3 

18.3 

48.38  -.90 

8.9  -0.5 

35.37 -.18 

44.6  -0.3 

9.71  -.17 

34.6  -0.4 

48.77  -.17 

8.1  -0.3 

28.8 

48.18    .90 

8.3    0.6 

36.19    .18 

44.8    0.0 

9.53    .18 

34.3    0.4 

48.59    .18 

7.8    0.4 

Mar.  10.2 

47.98    .19 

7.6    0.8 

35.01     .17 

44.6  +0.3 

9.36    .17 

33.9    0.4 

48.40    .18 

7.4    0.4 

20.2 

47.80    .17 

6.8    0.9 

34.84    .16 

44.2    0.6 

9.19    .16 

33.6    0.3 

48.23    .17 

7.0    0.4 

30.1 

47.66    .14 

5.9    0.9 

34.69    .14 

43.5    0.8 

9.04    .14 

33.2    0.3 

48.07    .15 

6.6    0.4 

Apr.    9.1 

47.53  -.10 

4.9  -1.0 

34.57  -.10 

42.5  +1.1 

8.91  -.11 

33.0  -0.9 

47.94  -.11 

6.3  -0.3 

19.1 

47.46  -.05 

4.0     0.9 

34.49    .06 

41.2    1.4 

8.83    .07 

32.9  -0.1 

47.85    .07 

6.0    0.3 

29.1 

47.44     .00 

3.1      0.9 

34.44  -.09 

39.7    1.6 

8.78  -.09 

32.9    0.0 

47.70  -.03 

5.8  -0.9 

Maj    9.0 

47.47  +.06 

2.2    0.7 

34.44  +.09 

38.0    1.8 

8.78 +.09 

33.0  +0.9 

47.78  +.09 

5.6    0.0 

19.0 

47.55    .11 

1.6     0.6 

34.49    .07 

36.1    9.0 

8.83    .07 

33.2    0.3 

47.82    .06 

5.7  +0.1 

29.0 

47.68  +.16 

1.1  -0.4 

34.58  +.11 

34.0  +9.1 

8.92  +.19 

33.6  +0.5 

47.01  +.11 

5.9  +0.3 

Jane    8.0 

47.86    .00 

0.8  -0.9 

34.72    .16 

31.8     9.9 

9.06    .16 

34.2    0.6 

48.05    .15 

6.2    0.4 

17.9 

48.09    .95 

0.8    0.0 

34.89    .19 

29.6    9.9 

9.24    .90 

34.9    0.8 

48.22    .19 

6.6    0.5 

27.9 

48.36    .98 

0.9  +0.9 

36.10    .99 

27.4    9.9 

9.45    .93 

35.7    0.9 

48.43     .93 

7.3    0.7 

July    7.9 

48.65    .30 

1.2     0.4 

36.34    .95 

25.2    9.1 

9.70    S» 

36.6    1.0 

48.68    JM 

8.0     0.8 

17.8 

48.97  +.39 

1.8  +0.6 

35.60  +.97 

23.1  +9.0 

9.96  +.98 

37.7  +1.0 

48.94  +.98 

8.8  +0.8 

27.8 

49.30     .34 

2.5     0.8 

35.88    .96 

21.3    1.7 

10.25     .99 

38.7    1.0 

49.23     .99 

9.7    0.9 

Aug.    6.8 

49.64     .34 

3.4    0.9 

36.17    .99 

19.7    1.5 

10.55     .30 

39.7    1.0 

49.53     .30 

10.6    0.9 

16.8 

49.98     .34 

4.3    1.0 

36.46    .99 

18.4    1.1 

10.85     .30 

40.7    1.0 

49.84     .31 

11.4     0.0 

26.7 

50.32    .33 

5.4    1.1 

36.75    J» 

17.4    0.7 

11.15     .30 

41.7    0.9 

50.14    .31 

12.3    0.8 

Sept.   5.7 

50.64  +.39 

6.6  +1.1 

37.03  +.97 

16.9  +0.4 

11.44 +.99 

42.6  +0.8 

50.46  +.30 

13.1  +0.7 

16.7 

50.95    .30 

7.6    1.1 

37.29     .96 

16.7    0.0 

11.73     .98 

43.2    0.6 

50.74     .99 

13.8    0.0 

25.7 

51.25     .98 

8.7    1.1 

37.55    .94 

17.0  -0.4 

12.00     .97 

43.7    0.5 

51.02     .S8 

14.4    0.5 

Oct.     5.6 

51.52     .96 

9.9    1.1 

37.78    .99 

17.6    0.8 

12.26     .25 

44.1     0.3 

51.29    .96 

14.8    0.4 

15.6 

51.76    .93 

11.0    1.1 

37.98    .90 

18.6    1.1 

12.50    .93 

44.4  +0.9 

51.54    .94 

15.2    0.3 

25.6 

51.98  +.90 

12.0  +1.0 

38.16  +.17 

19.9  -1.4 

12.71  +.90 

44.4    0.0 

51.77 +.99 

16,4  +0.9 

Nov.    4.5 

52.17    .17 

13.0    1.0 

38.32    .14 

21.4    1.6 

12.90    .18 

44.4  -0.1 

51.97     .19 

16.5  +0.1 

14.5 

52.33    .14 

13.9    0.9 

38.44     .11 

23.2    1.8 

13.07    .15 

44.3    0.9 

52.15    .16 

15.6    0.0 

24.5 

52.45    .10 

14.8    0.8 

38.53    .07 

25.0    1.9 

13.20    .19 

44.1    0.9 

52.29    .13 

15.5  -0.1 

Dec.    4.5 

52.53  +.06 

15.6  +0.7 

38.59  +.04 

27.0  -1.9 

13.30  +.08 

43.8  -0.3 

52.40  +.09 

15.6  -O.i 

14.4 

52.57  +.09 

16.3    0.6 

38.61     .00 

28.8    1.8 

13.36  +.04 

43.5    0.3 

52.47     .05 

15.3    0.1 

24.4 

52.56  -.09 

16.9    0.5 

38.59  -.04 

30.6    1.7 

13.38    .00 

43.1    0.3 

52.50  +.01 

15.2    0.1 

34.4 

52.52  -.06 

17.4  +0.4 

38.53  -.07 

32.2  -1.5 

13.36  -.04 

42.8  -0.3 

52.49  -.03 

15.1  -0.9 

21 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Keaa 

Solar 
Bate. 

a  Tauri. 
{Aldeharan.) 

a  CamelopardaLii. 

I  Aurign. 

11  Orionia. 

Bight 
AacenBion. 

Declination 

Nwrik. 

Right 
Aacenaion. 

Nwrth, 

Bight 
Aacenaion. 

Declination 
Nwrth. 

Bight 
Aacenafcon. 

DecUnatiai 
A'ortk. 

1 

1 

h      m 

4  29 

+ 16  16 

h     ra 

4  42 

+66     8 

h     m 

4  49 

+32  58 

h      m 

4  57 

C           / 

+  15  14 

(Dec.  30.4) 

8 

14.63  -.01 

19.9  -0.3 

8 

30.23  -.07 

33.9  -Hi.3 

8 

25.09  +.01 

45.0  +0.6 

8 

55.24  +.09 

1 

19.4  -0.4' 

Jan.     9.4 

14.00    .05 

19.6    0.3 

30.11     .17 

36.1     9.1 

25.08  -.04 

45.6    0.5 

55.23  -.03 

19.0    0.4 

19.4 

14.53     .09 

19.2    0.3 

29.90    JU 

38.0    1.7 

25.01     .09 

46. 1     0.4 

55.18     .07 

18.6    0.4 

29.3 

14.42     .19 

18.9    0.3 

29.59    .34 

39.6    1.3 

24.00    .13 

46.4    0.3 

55.10     .11 

18.3    0.3 

Feb.    8.3 

14.28     .15 

18.6    0.3 

29.21     .41 

40.7    0.9 

24.75    .17 

46.6  +0.1 

54.97    .14 

18.0   0.3 

1 

18.3 

14.12 -.17 

18.2  -0.3 

28.78  -.45 

41.4  40.4 

24.56  -.19 

46.7    0.0 

54.81  -.16 

17.7-0.3 

28.2 

13.94     .18 

17.9    0.3 

28.31     .47 

41.6-0.1 

24.36    .91 

46.6  -0.9 

54.64     .18 

17.4    0.3 

Mar.  10.2 

13.76    .18 

17.6    0.3 

27.83    .47 

41.2    0.6 

24.15    .91 

46.3    0.4 

54.46     .18 

17.2    OJ 

20.2 

13.58    .17 

17.2    0.3 

27.37    .45 

40.4    1.0 

23.94     JU 

45.8    0.5 

54.27     .18 

17.0    0.8 

30.2 

13.42    .15 

16.9    0  3 

26.94     .40 

39.2    1.4 

23.75    .18 

45.2    0.7 

54.10     .16 

16.8    0.S 

Apr.    9.1 

13.29  -.la 

16.7  -0.9 

26.57  -.34 

37.6  -1.8 

23.58  -.15 

44.5  -0.6 

53.95  -.14 

16.6  -0.1 

19.1 

13.19    .06 

16.5  -0.1 

26.28     .95 

35.7    9.1 

2.3.45    .11 

43.7    0.8 

53.83    .10 

16.5  -0.1 

29.  J 

13.13  -.04 

16.4    0.0 

26.07    .16 

33.5    9.3 

23.36    .06 

42.9    0.8 

53.75     .06 

16.5    0.0 

May    9.1 

13.12  +.01 

16.5  +0.1 

25.96  -.06 

31.2    9.4 

23.33  -.01 

42.0    0.8 

53.71  -.09 

16.6  40.1 

19.0 

13.15    .06 

16.6    0.9 

25  95  +.05 

28.8    9.4 

23.34  +.04 

41.2    0.7 

53.72  +.09 

16.8    OJ 

29.0 

13.23  +.10 

17.0  +0.4 

26.05  +.15 

26.4  -9.3 

23.41  +.09 

40.5  -0.6 

53.77  +.07 

1 

17.1  40.41 

Juue    8.0 

13.35    .14 

17.4    0.5 

26.25    .95 

24.1     9.9 

23.53    .14 

40.0    0.5 

53.86     .19 

17.5    0.5 

17.9 

13.52    .18 

18.0     0.7 

26.54     .34 

22.0    9.1 

23.70    .19 

39.5    0.4 

54.00     .16 

18.1    0.0 

27.9 

13.72    .» 

18.7    0.8 

26.92     .49 

20.0    1.8 

23.91     .93 

39.2    0.9 

54.18     .19 

18.7    0.7 

July    7.9 

13.95    JS& 

19.5    0.9 

27.38    .49 

18.4    1.5 

24.16    .96 

39.0  -0.1 

54.39     .99 

19.4    0.8, 

17.9 

14.21  +.97 

20.4  +0.9 

27.91  +.55 

17.0  -1.9 

24.44  +.99 

39.0  +0.1 

54.62  +.95 

20.2  40  8 

27.8 

14.49    .S9 

21.3    0.9 

28.48    .60 

16.0     0.9 

24.74    .31 

39.2    0.9 

54.89     .97 

21.0    0.8 

Aag.    6.8 

14.78    .30 

22.2    0.9 

29.10    .63 

15.3    0.5 

25.06    .33 

39.4    0.3 

55.16     .98 

21.9    0.8 

16.8 

15.08    .30 

23.1    0.9 

29.74     .65 

14.9  -0.9 

25.40    .34 

39.8    0.4 

55.45     .99 

22.6    0.7 1 

26.8 

15.38    .30 

24.0    0.8 

30.41     .66 

14.9  +0.9 

25.74    .34 

40.3    0.5 

55.75     .30 

23.3    06, 

Sept.    5.7 

15.68  +.30 

24.7  +0.7 

31.07  +.66 

15.3  +0.5 

26.08  +.34 

40.8  +0.6 

56.04  +.30 

23.9  40.5' 

15.7 

15.97     .99 

25.3    0.6 

31.73     .66 

10.0     0.9 

26.42    .33 

41.4    0.6 

56.34     .99 

24.3    0.4 

25.7 

16.25     .97 

25.8    0.4 

32.38     .63 

17.1     1.9 

26.74    .39 

42.0    0.6 

56.63     .98 

24.6    0.9 

Oct.     5.6 

16.52     .96 

26.1    0.3 

32.99    .60 

18.4     1.5 

27.06    .31 

42.6    0.7 

56.91     .97 

24.8  40.1 , 

15.6 

16.77    .94 

26.3  +0.1 

33.57    .56 

20.1     1.8 

27.36    .99 

43.3    0.7 

57.17     .96 

24.8    0.0 

25.6 

17.00  +.99 

26.4    0.0 

34.11  +.50 

22  0  +9.0 

27.64  +.97 

44.0  +0.7 

57.42  +.94 

24.7  -0.9 

No7.    4.6 

17.21     .19 

26.3  -0.1 

34.58     .44 

24.2    9.3 

27.90    .94 

44.7    0.7 

57.65    .99 

24.4    0.3 

14.5 

17.39    .16 

26.2    0.9 

34.99    .37 

26.5    9.4 

28.13    .91 

45.4    0.7 

57.86    .19 

24.1    0.4 

24.5 

17.54    .13 

26.0    0.9 

35.31    .98 

29.0    9.5 

28.32    .17 

46.1     0.7 

58.03    .16 

23.7    0.4 

Dec.    4.5 

17.65  +.10 

25.7  -0.3 

35.55  +.19 

31.6+9.6 

28.48  +.13 

46.8  +0.7 

58.18 +.19 

23.3  -0.4 

14.5 

17.73     .06 

25.4     0.3 

35.70  +.09 

34.1     9.5 

28.59    .09 

47.5    0.7 

58.28    .08 

22.9    0.4 

24.4 

17.77  +.09 

25.1     0.3 

35.74  -.01 

36.6    9.4 

28.65  +.04 

48.2    0.7 

58.34  +.04 

22.5    0.4 

34.4 

17.76  -.03 

24.8  -0.3 

35.68  -.11 

^39.4  +4.9 

28.66  -.01 

48.8  +0.6 

58  36    .00 

22.1  -0.4j 
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APPARENT  PLACES  FOB  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
DAte. 

a  AurigsB. 
(Capella.) 

fi  Orionig. 
(Rigel.) 

,d  Touri. 

Groombridge  966. 

mgkt 

DecUnatioB 
North. 

Right 
Aicvenirian. 

Deelhietion 
South, 

Kight 
Asoenftioii. 

North. 

Bight 
AscenBion. 

BeclinAtion 
North, 

h     m 

5    8 

+45  52 

h     m 

5    8 

O           / 

-  8  20 

h     m 

5  18 

+28^*  30 

h     m 

5  24 

+74  57 

(Dec  aO.4) 

• 

5.91  +.63 

37.5  +1.4 

• 
56.94  +.01 

24^2  -1.7 

8 

56.29  +.05 

22.2  +0.4 

8 

12.94  -.01 

It 

47.8  +9.8 

Jan.    9.4 

5.91  -.04 

38.8    1.3 

56.93  -.03 

25.8    1.5 

56.30  -.01 

22.5    0.3 

12.85    .18 

50.5     9.6 

19.4 

'  5.84     .10 

40.0    1.1 

56.88    .07 

27.2    1.3 

56.27    .06 

23.9    0.3 

12.59    .93 

53.0    9.3 

29.4 

5.71     .15 

40.9    0.9 

56.78    .11 

28.5    1.1 

56.18    .10 

23.1    ojt 

12.18     .46 

55.2    9.0 

Feb.    8.3 

5.54     jn 

41.7    0.6 

56.66    .14 

29.5    0.9 

56.06    .14 

23.4    OJt 

11.64    .60 

57.0    1.6 

laa 

5.32  -.93 

42.2  441.3 

56.50  -.17 

30.2  -0.6 

55.90  -.17 

23.5  +0.1 

11.00 -.60 

58.3  +1.1 

28.3 

5.07    JSSa 

42.4    0.0 

56.32    .18 

30.8    0.4 

55.71     .19 

23.5  -0.1 

10.27     .75 

59.1  +0.6 

Mar.  J0.2 

4.81     .S6 

42.2  -0.3 

56.14     .19 

31.0-0.1 

55.51     .90 

23.3    0.9 

9.51      .77 

59.4    0.0 

20.2 

4.55     .95 

41.8    0.6 

55.95    .18 

31.0  +0.1 

55.31     .90 

23.1    0.3 

8.74    .76 

50.2  -0.5 

30.2 

4.30     .93 

41.1      0.8 

55.77    .17 

30.8    0.4 

55.11     .18 

22.7    0.4 

7.99     .71 

58.4    1.0 

Apr.    9.2 

4.09 -.90 

40.2  -1.1 

55.61  -.15 

30.3  +0.6 

54.94  -.16 

22.3  -0.5 

7.32  -.64 

57.1  -1.5 

19.1 

3.91     .15 

39.0    1.9 

55.48    .19 

29.5    0.9 

54.79    .13 

21.8    0.5 

6.73    .53 

,55.4     1.9 

29.1 

3.78     .10 

37.7    1.4 

55.38     .06 

28.5    1.1 

54.69    .08 

21.2    06 

6.26    .41 

53.2    9.9 

May    9.1 

3.71  -.04 

36.3    1.4 

55.32  -.04 

27.3    1.3 

54.63  -.04 

20.6    0  5 

5.92    .97 

50.9    9.5 

19.1 

3.69  +.00 

34.8    1.4 

55.30    .00 

25.9    1.5 

54.61  +.01 

20.1     0.5 

5.73  -.11 

48.3    9.6 

29.0 

3.74  •I-.06 

33.4  -1.4 

55.32  +.05 

24.4  +1.7 

54.65  +.06 

19.6  -0.4 

5.69  +.04 

45.6  -3.7 

Jane   8.0 

3.85    .14 

32.0    1.3 

55.39    .00 

22.6    1.8 

54.73    .11 

19.2    0.3 

5.81     .90 

42.9    9.7 

18.0 

4.02    .90 

30.8    1.9 

55.50    .13 

20.8    1.8 

54.86    .15 

18.9    0.3 

6.08    .34 

40.2    9.6 

27.9 

4.24     JB 

29.6    1.0 

55.65    .16 

18.9    1.9 

55.04    .19 

18.7  -0.9 

6.50    .48 

37.7    9.4 

July    7.9 

4.51     .90 

28.7    0.9 

55.83    .90 

17.1     1.8 

55.25    .93 

18.6    0.0 

7.04     .61 

35.3    9.9 

17.9 

4.82  +.33 

27.9  -0.7 

56.04  +.99 

15.3  +1.8 

55.50  +.96 

18.6  +0.1 

7.71  +.79 

33.2  -9.0 

27.9 

5.16     .36 

27.4    0.5 

56.27    .94 

13.6    1.6 

55.77     .96 

18.8    0.9 

8.47     .81 

31.4     1.6 

Aug.    6.8 

5.53    .38 

27.0    0.3 

56.53    .96 

12.0    1.4 

56.06    .30 

19.0    0.9 

9.32    .80 

29.9    1.3 

16.8 

5.92     .30 

26.8  -0.1 

56.79    .97 

10.7    1.9 

56.37    .31 

19.2    0.3 

10.24     .96 

28.8    0.9 

26.8 

6.32    .40 

26.8  +0.1 

57.07    M 

9.7    0.9 

56.68    .39 

19.5    0.3 

11.21     .09 

28.0    0.6 

Sept.   5.8 

6.72  +.40 

27.0  +0.8 

57.35  +.98 

9.0  +0.5 

57.01  +.39 

19.8  +0.3 

12.22  l.oi 

27.7  -0.9 

15.7 

7.12    .40 

27.4    0.6 

57.63    .98 

8.6  +o.» 

57.33     .39 

20.1    0.3 

13.23  1.09 

27.8  +0.9 

25.7 

7.52     .30 

27.9    0.6 

57.91     .97 

8.6  -0.9 

57.66     .39 

20.4    0.3 

14.25  1.01 

28.2    0.6 

Oct,     5.7 

7.91     .38 

28.6    0  8 

58.18    .96 

9.0    0.6 

57.97     .31 

20.7    0.3 

15.25    .98 

29.0    1.0 

15.6 

8.28    .36 

29.5    0.0 

58.43    .95 

9.8    0  9 

58.28    .30 

21.0    0.3 

16.21     .03 

30.3    1.4 

25.6 

8.63 +.34 

30  5  +1.1 

58.67  +.93 

10.9  -1.9 

58.57  +JW 

21.2  +0.3 

17.11  +.87 

31.9+1.8 

Nov.    4.6 

8.96    .31 

31.6    iJi 

58.89    .91 

12.2    1.5 

58.84     .96 

21.5    0.3 

17.94    .78 

33.8    9.1 

14.6 

9.25    .97 

32.8    1.3 

59.09     .18 

13.8    1.7 

59.08     .93 

21.8    0.3 

18.66    .67 

36.1     9.4 

24.5 

9.50    M 

34.1    1.4 

59.26    .15 

15.5    1.8 

59.30     .90 

22.0    0.3 

19.28    .55 

38.6    9.6 

Dec    4.5 

9.70  +.18 

35.5  +1.4 

59.39  +.19 

17.3  -1.8 

59.48  +.16 

22.4  +0.3 

19.76  +.41 

41.3+9.8 

14.5 

9.85    .19 

36.9    1.4 

59.49    .08 

19.2    1.8 

59.62    .19 

22.7    0.4 

20.10    .96 

44.1     9.8 

24.5 

9.94  +.06 

38.4    1.4 

59.54  +.04 

21.0     1.8 

59.71     .07 

23.1    0  4 

20.28  +.10 

46.9    3.9 

34.4 

9.97     .00 

39.7  +1.3 

59.56  -.01 

22.7  -1.6 

59.76  +.09 

23.4  +0.4 

20.29  -.07 

49.7  +9.8 
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1 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINQTON. 

6  Orionia. 

a  Leporis. 

e  Orionia. 

a  Columbs. 

Mean 
Solar 
Date. 

1 

Sight 
Aacenaton. 

DeolinaAioii 
South, 

Bight 

Deoliaatjon 
SinUh. 

Bight 

Deolination 
SouA, 

Bi^ 

AacffliaJop. 

DecUnatkn! 

1 

h     m 

5  26 

0          1 

-  0  33 

h     m 

5  27 

O          / 

-17  54 

h     m 

5  30 

o        / 

-  1  16 

h     m 

5  35 

1 
«      '  1 

-34    8 

(Dec.  30.4) 

a 
3.88  +.03 

20.'l  -1.4 

a 
36.26  +.08 

34.3  -4L9 

a 
18.71  +.04 

47.'5  -1.4 

a 
26.94    .00 

it           ! 
24w4-OJ 

Jan.     9.4 

3.89  -.01 

21.4    1.9 

36.25  -.03 

36.4    8.0 

18.73  -.01 

46.8    1.3 

26.91  -.05 

27.2    9.7 

19.4 

3.86    .05 

22.6    1.1 

36.20    .07 

38.4    1.8 

18.70    .05 

50.0    1.1 

26.83    .10 

29.8   9.4 

29.4 

3.78    .09 

23.6    0.9 

36.11     .11 

40.0    1.5 

18.63    .00 

51.1     L.0 

26.71     .16 

31.9   10 

Feb.    8.3 

3.67    .13 

24.4    0.7 

35.97    .16 

4J.4    1.9 

18.52    .13 

51.9    0.8 

26.54    .18 

33.8   U 

1 

18.3 

3.53  -.16 

25.0  ^.6 

35.81  -.17 

42.4-0.9 

18.37  -.16 

52.6 -OU) 

26.34 -.99 

35.1  -U 

28.3 

3.36    .17 

25.5    0.4 

35.62    .19 

43.  L    0.5 

18.20    .17 

53.1    0.4 

26.11      .94 

36.1    0.7 

Mot.  10.3 

3.18    .18 

25.8  HI.9 

35.42    .90 

43.5-0.9 

18.02    .18 

53.4  -0L9 

25.86.  .95 

36.6 -4J) 

20.2 

3.00    .18 

25.9    0.0 

35.22    .90 

43.5  +0.1 

17.84    .18 

53.5    0^0 

25.62    .85 

36.6  40.9 

30.2 

2.82    .17 

25.8  +0.9 

35.02    .19 

43.2    0.5 

17.66.    .17 

53  4+0.9 

25.37    sa 

36.2   0.6 

Apr.    9.2 

2.66  -.15 

25.5  +0.4 

34.84  -.17 

42.6  +0.8 

17.50  -.16 

53.1  +0.4 

25.15  -.91 

35.4 +1UI 

19.1 

2.52    .19 

25.1    0.5 

34.69    .14 

41.6    1.1 

17.36    .18 

52.6    0.6 

24.94    .18 

34.1    1.4 

29.1 

2.42    .09 

24.4    0.7 

34.56    .11 

40.4    1.4 

17.25    .00 

52.0    0.7 

24.78    .16 

32.5    1.8 

Ma7    9.1 

2.35  -.05 

23.6    0.9 

34.48    .07 

38.9    1.6 

17.18    .05 

51.2    0^ 

24.65    .11 

30.5   9.1 

19.1 

2.32    .00 

22.7    1.0 

34.43  -.08 

37.1    1.8 

17.15  -.01 

50.2    1.1 

24.57    .06 

28.2   9.4 

29.0 

2.34  +.04 

21.6+1.9 

34.43  +.08 

35.2-4^0 

17.16 +.04 

49.0  +1.9 

24.53  -.01 

25.7  49.6 

June   8.0 

2.40    .08 

20.3    1.3 

34.47    .06 

33.1     8.8 

17.21     .08 

47.7    1.3 

24.54  +.04 

23.0    9.8 

18.0 

2.49    .19 

19.0    1.4 

34.56    .10 

30.9    8.3 

17.31     .11 

46.3    1.4 

24.60    .08 

20.2   9.9 

28.0 

2.63    .16 

17.5    1.4 

34.68    .14 

28.6    8.3 

17.44     .16 

44.9    1.6 

24.71     .13 

17.3    9.9 

July    7.9 

2.80    .19 

16.1     1.5 

34.84    .18 

26.3    8.9 

17.61     .18 

43.4    1.6 

24.86    .17 

14.5    9.8 

17.9 

3.01  +.91 

14.6  +1.4 

35.04  +.91 

24.1  +8.1 

17.81  +.81 

41.9  +1.4 

25.04  +Jil 

11.8  49.6 

27.9 

3.23    .94 

13.3    1.3 

35.26    .S3 

22.1    1.9 

18.03    .83 

40.5    1.3 

25.27    .M 

9.2    9.4 

Aug.    6.8 

3.48    .95 

12.0    1.9 

35.50    .85 

20.3    1.7 

18.28    .96 

39.2    1.9 

25.52    M 

7.0    9.1 1 

16.8 

3.74     .97 

10.9    1.0 

35.76    .97 

18.7    1.4 

18.53    .86 

38.2    1.0 

25.80    .90 

5.1     1.7 

26.8 

4.01     .98 

10.1      0.8 

36.04    .98 

17.5    1.0 

18.80    .97 

37.3    0,8 

26.09    .30 

3.6    \St\ 

1 

Sept.    6.8 

4.29  +.98 

9.4  +0.5 

36.32  +.98 

16.7  -HI.6 

19.08  +.98 

36.6  +0;5 

26.40  +.31 

1 
2.7  40.7 

15.7 

4.57     .98 

9.1  +0.9 

36.60    .99 

16.3  +0.9 

19  36    .98 

36.3+0.9 

26.71     .38 

2.2  4«.3. 

25.7 

4.85    .98 

9.0  -0.1 

36.89    .98 

16.4  -0.3 

19.64     .88 

36.2  -oa 

27.03    .31 

2.4-0.4 

Oct.     5.7 

5.13     .97 

9.3    0.4 

37.17    .98 

16.9    0.7 

19.92    .87 

36.5    0.4 

27.34    .30 

3.0    1.0 

15.7 

5.39    .96 

9.8    0.7 

37.44     .96 

17.9    1.9 

20.18    .86 

37.1    0*7 

27.63    .99 

4.3    1.5 

25.6 

5.64  +.94 

10.6  -0.9 

37.69  +.84 

19.2  -J  .5 

20.44  +.96 

37.9  -1,0 

97.91  +JI7 

aO-8.0 

Nov.    4.6 

5.88    .99 

11.6    1.1 

37.93    .99 

21.0    1.8 

20.68    .93 

39.0    1.9 

28.17    JN 

a2  9.4 

14.6 

6.09    .90 

12.9    1.3 

38.14    .90 

23.0    9.1 

20.89    .80 

40.3    1.4 

28.40    SI 

10.7    9.7 

24.5 

6.28    .17 

14.2    1.4 

38.32    .16 

25.2    8.3 

21.08    .17 

41.7    1.5 

28.59    .17 

13.5    9.9 

1 
( 

Dec    4.5 

6.44  + 14 

15.7  -1.4 

38.46  +.13 

27.5  -3.4 

21 .24  +.14 

43.2  -1.6 

28.74  +.13 

16  5  -3.0 

14.5 

6.56    .10 

17.1      1.4 

38.57    .09 

29.9    9.4 

21.36    .10 

44.7    IJi 

28.84     .08 

19.6    3.1 

24.5 

6.64     .00 

18.6    1.4 

38.64  +.04 

32.2    9.3 

21.45    .06 

46.2    1.4 

28.90  +.03 

22.6    3.0 

34.4 

6.67  +.01 

10.9  -1.3 

38.66    .00 

34.4  -9.0 

21 .49  +.08 

47.6  -1.3 

28.90  -.03 

25  5-4.8] 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

0  Orion  it. 

V  Orion  it. 

22  Cnmelop.  (H.) 

ft  Grenainorum. 

HMn 
Solar 
Date. 

Bight 
AscenAion. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

h     m 

5  48 

o        / 

+  7  22 

h     m 

6    0 

+ 14  46 

b     m 

6    5 

+69  21 

li     m 

6  15 

+22  34 

(Dec.  30.5) 

52.47  -l-.Qe 

55.1  -1.0 

8 

55.85  +.06 

44.8  -0.5 

8 

62.43  +.14 

25.4  +S.6 

8 

55.37  +.10 

12.'4  -0.1 

!  Jan.     9.5 

52.50  +.0J 

54.2    0.9 

55.90  +.03 

44.3    0.5 

62.50    .00 

27.9    9.5 

55.44  +.05 

12.3    0.0 

19.4 

52.49  -.03 

53.4    0.7 

55.91  -.09 

43.9    0.4 

62  44  -.13 

30.4    9.4 

55.47     .00 

12.4  +0.1 

29.4 

52.44     .07 

52.7    0.6 

55.87     .07 

43.5    0.3 

62.25    .94 

32.0    9.1 

55. 14  -.05 

12.4    0.1 

Feb.    8.4 

.52.34     .11 

52.2    0.5 

55.78    .11 

43.3    0.9 

61.95    .35 

34  6    1.8 

55.36    .10 

12.6    0.1 

18.3 

52.21  -.14 

61.7-0.4 

55.65  -.14 

43.1  -0.9 

61.55 -.44 

36.3  +1.5 

55.24  -.14 

12.7    0.1 

S8.3 

52.06    .17 

51.4    0.3 

55.50    .17 

43.0    0.1 

61.08    .50 

37.5    1.0 

55.08    .17 

12.8    0.1 

Ifar.  10.3 

51.88    .18 

51.2    0.9 

55.32    .18 

42.9    0.1 

60.55    .54 

38.3  +0.5 

54.90    .19 

12.9  +0.1 

80.3 

51.70    .18 

51.0-0.1 

55.14     .19 

42.8  -0.1 

60.00    .56 

38.6    0.0 

54.71     .19 

12.9    0.0 

30.2 

51.52    .17 

61.0    0.0 

54.95    .18 

42.7    0.0 

59.44    .54 

38.3  -0.5 

54.62    .19 

12.9  -0.1 

Apr.    9.2 

51.35 -.16 

51.1  +0.9 

54.78  -.16 

42.7    0.0 

58.91  -.51 

37.6  -0.9 

64.33  -.18 

12.8  -0.1 

19.2 

51.20    .13 

51.3    6.3 

54.63    .14 

42.8    0.0 

58.43     .45 

86.4    1.4 

54.17    .15 

12.7    0.1 

29.2 

51.09    .10 

51.6    0.4 

54.50    .10 

42.8  +0.1 

58.03    .36 

34.9    1.8 

54.03    .19 

12.5    0.9 

'  Maj    9.1 

51.01     .06 

52.1     0.5 

54.42    .07 

42.9    0.9 

57.71     .97 

32.9    9.1 

53.93    .09 

12.4    0.2 

19.1 

56.97  -.09 

52.6    0.6 

54.37  -.03 

43.1    0.9 

57.49    .17 

30.8    9.3 

53.87  -.04 

12.2    0.9 

29.1 

50.97  +.09 

53.3  +0.7 

54.36  +.09 

43.4  +0.3 

57.38  -.06 

28.4  -9.4 

53.85    .00 

12.0  -0.1 

Jane  8.0 

51.01     .06 

54.0    0.8 

54.40    .06 

43.7    0.4 

57.38  +.06 

25.9    9.5 

53.88  +.05 

11.9    0.1 

18.0 

51.10    .10 

54.9    0.9 

54.48    .10 

44.1     0.4 

57.49    .17 

23.4    9.5 

53.94    .09 

11.8-0.1 

28.0 

51.22    .14 

55.8    0.9 

54.60    .14 

44.6    0.5 

57.72    .97 

20.9    9.4 

54.06    .13 

11.8    0.0 

July    8.0 

51.38    .17 

56.8    1.0 

54.75    .17 

45.1    0.5 

58.04     .37 

18.5    9.3 

54.20    .17 

11.8    0.0 

17.9 

51.57  +.90 

57.8  +1.0 

54.94  +.90 

45.6  +0.5 

58.45  +.46 

16.2  -9.2 

54.39  +.90 

11.8    0.0 

27.9 

51.78    .93 

58.7    0.9 

55.15    .93 

46.2    0.5 

58.95    .64 

14.2    1.9 

54.60    .93 

11.9  +0.1 

:  Aug.    6.9 

52.02    .95 

59.6    0.8 

55.39    .95 

46.6    0.5 

59.52    .60 

12.3    1.7 

54.84     .95 

12.0  +0.1 

16.9 

52.28    .96 

60.4    0.7 

55.65    .96 

47.1     0.4 

60.16    .66 

10.8    1.4 

55.10    .97 

12.0    0.0 

26.8 

52.55    .97 

61.0    0.6 

55.92    .98 

47.5    0.3 

60.84    .70 

9.6    1.1 

55.38    .99 

12.0    0.0 

Sept.   5.8 

52.82  +.98 

61.5  +0.4 

56.20  +.90 

47.8  +0.9 

61.56  +.74 

8.6  -0.7 

55.67  +.30 

12.0    0.0 

15.8 

^.IL      .99 

61.8+0.1 

56.49     .d9 

47.9  +0.1 

62.31     .76 

8.1  -0.4 

55.97    .31 

12.0  -0.1 

25.7 

53.39    J» 

61.«  -0.1 

56.79    .30 

47.8  -0.1 

68.07    .76 

7.9    0.0 

56.28    .31 

11.8     0.9 

Oct.     5.7 

53.68    .96 

61.6    0.3 

57.08    .99 

47.7    0.3 

63.84     .76 

8.0  +0.3 

56.59    .31 

11.6     0.3 

15.7 

53.96    .97 

61.2    0.5 

57.38     .99 

47.3    0.4 

64.59    .75 

8.5    0.7 

56.90     .31 

11.3     0.3 

25.7 

54.23  +.96 

60.6  -0.7 

57.66  +.98 

46.9  -0.5 

65.32  +.71 

9.4  +1.1 

57.21  +.30 

10.9  -0.4 

Nor.    4.6 

54.48    JS5 

59.8    0.9 

57.93     .96 

46.3    0.6 

66.02    .66 

10.6    1.4 

57.50     .99 

10.6    0.4 

14.6 

54.72    .99 

58.8    1.0 

58.19    .94 

45.7    0.7 

66.65    .60 

12.2    1.7 

57.78     .97 

10.2    0.4 

24.6 

54.94    .90 

57.8    1.0 

58.42    .99 

45.0    0.7 

67.22    .59 

14.1    9.0 

58.04    .94 

9.8    0.3 

Dec    4.6 

55.12  +.17 

56.7  -I.l 

58.62  +.19 

44.3  -0.7 

67.70  +.43 

16.3  +d.3 

58.26  +.91 

9.5  -0.3 

14.5 

55.27    .13 

55.7    I.l 

58.79    .15 

43.7    0.7 

68.07    .39 

18.7     9.4 

58.46    .17 

9.2    0.2 

24.5 

55.37    .00 

54.6    1.0 

58.91     .10 

43.0    0.6 

68.34     .90 

21.2     9  6 

58.60    .13 

9.1  -0.2 

34.5 

55.44  +.04 

53.7  -0.0 

58.99  +.06 

42.5  -0.5 

68.48  +.08 

23.8  +9.6 

58.70  +.qs 

9.0    0.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

McMn 
Solar 
Dmte. 

a  ArgUB. 
(Canopus,) 

y  Geminorum. 

aCanis  Majoris. 
(Sirius.) 

1 
I 

eCanis  Majorii. 

1 

Sight 
Ascension. 

OeoUnatlon 
Sovih. 

Sight 
Asoenaton. 

OeoUnation 
Korth, 

Right 
Asoenainn. 

Declination 
8mUh, 

Sight 
Ascenskm. 

1 

DMUaatioBi 
StmXk.     ; 

« 

6  21 

-52  37' 

1i     ra 

6  30 

+ 16  29 

h     ra 

6  39 

- 16*  33' 

h      m 

6  54 

1 
0      1  ] 

-28  48 

1 

(Deo.  30.5) 

a 
24.02  ^-.01 

64.6  -3.6 

59.49  +.11 

43.7  -0.6 

8 

61.67 +.09 

33.9  -3.5 

8 

3.92  +.10 

II        1 
57.7-4.0 

Jfin.     9.5 

24.00  -.06 

68.1     3.4 

59..58    .06 

43.3    0.4 

61.74  -I-.04 

36.3    9.3 

3.98  +.04 

60.7   a» 

19.4 

23.90    .13 

71.3    3.1 

59.61  +.01 

42.9    0.3 

61.75 -.01 

38.6    9.1 

4.00  -.01 

63.5   9.7 

d9.4 

23.74     .19 

74.3    9.8 

59.59  -.04 

42.7    0.9 

61.72    .06 

40.6    1.8 

3.96    .06 

66.0   9.4 

Feb.    8.4 

23.52    JKS 

76.8    9.4 

59.53    .09 

42.5    0.1 

61.64    .10 

42.3    1.6 

3.87    .11 

68.3   9.1 

J  8.4 

23.25  -.99 

79.0  -1.9 

59.42  -.13 

42.4  -0.1 

.61.52 -.14 

43.8  -1.3 

3.74  -.15 

70.9  -1.7 

28.3 

22.93    .33 

80.6    1.4 

59.28    .16 

42.4    0.0 

61.37    .17 

44.9    1.0 

3.57     .19 

71.8    U 

Mar.  10.3 

22.59    .35 

81.8    0.9 

59.11     .18 

42.4    0.0 

61.19    .19 

45.7    0.6 

3.37     .31 

72.9   0.9 

20.3 

22.23    .38 

82.4  -0.4 

58.93     .19 

42.4    0.0 

60.99    J90 

46.2  -0.3 

3.16    M 

73.6    0.S' 

30.3 

21.87     .36 

82.4  +0.9 

58.74     .18 

42.5    0.0 

60.80    .90 

46.4    0.0 

2.93    .99 

74.0  -0.1 

Apr.    9.2 

21.51  -.35 

82.0  +0.7 

58.56  -.17 

42.5  +0.1 

60.60  -.19 

46.2  40.3 

2.71  -.« 

73.9  +«.3 

19.2 

21.18     .39 

81.1     19 

58.40    .15 

42.6    0.1 

60.42    .17 

45.7    0.6 

2.50     M 

73.4    0.7 

29.2 

20.88    .98 

79.7    1.6 

58.26    .19 

42.6    0.1 

60.26    .15 

45.0    0.9 

2.31     .18 

72.5    1.1 

Hay    9.1 

20.62    .94 

77.8    9.0 

58.15    .09 

42.7    0.1 

60.13    .11 

43.9    IJSt 

2.15    .15 

71.3    1.4 

19.1 

20.41     .19 

75.6    9.4 

58.08    .05 

42.8    0.1 

60.04     .06 

42.6    1.4 

2.02    .19 

09.7    1.7 

29.1 

20.25  -.13 

73.0  -W.7 

58.05  -.01 

43.0  •H).9 

59.98  -.04 

41.0  +1.6 

1.92 -.07 

67.8  49.0 

Juiie    8.1 

20.16    .07 

70.2    3.0 

58.06  +.08 

43.2    0.9 

59.96    .00 

39.3    1.8 

1.87  -.03 

t    65.7    9J 

18.0 

20.12  -.01 

67.1    3.1 

58.11    .07 

43.4    0.3 

59.97  +.04 

37.4    1.9 

1.86  +.01 

63.4    9.4 

28.0 

20.14  -(-.05 

63.9    3.9 

58.20    .11 

43.7    0.3 

60.03    .06 

35.4    9.0 

1.89     .05 

>    61.0    9.5 

July    8.0 

20.23    .11 

60.7    3.9 

58.33    .15 

44.0    0.3 

60.12    .11 

33.4    9.0 

1.96     .09 

58.4    9J 

18.0 

20.37  +.17 

57.6  +3.1 

58.49  +.18 

44.3  +0.3 

60.25  +.14 

31.4  +9.0 

2.07  +.13 

55.9  49.5 

27.9 

20.57    .99 

54.5    9.9 

58.68    .91 

44.6    0.3 

60.41     .17 

29.5    1.9 

2.22     .16 

53.5    9.4 

Aug.    6.9 

20.82    .97 

51.8    9.6 

58.90    .93 

44.9    0.3 

60.60    .90 

27.7    1.7 

2.40    .19 

51.2   9J 

16.9 

21.11     .31 

49.3    9!9 

59.14     .95 

45.2    0.9 

60.82    .99 

26.0    1.5 

2.61     Jtt 

49.2    1.0 

26.8 

21.44    .36 

47.3     1.7 

59.40    .97 

45.3  +0.1 

61.05    .94 

24.8    1.1 

2.84     .95 

47.4    1.5! 

1 

Sept.   5.8 

21.80  +.37 

4.5.9  +1.9 

59.68  +.96 

45.4    0.0 

61.30 +.96 

23.9  +0.7 

3.10  +.97 

1 
46.1  41.1 

15.8 

22.19     .39 

45.0  +0.6 

59.96    .99 

45.3  -0.1 

61.57    .97 

23.4  +0.3 

3..38    .99 

45.2    OJ 

25.8 

22.59     .40 

44.6    0.0 

60.26    .30 

45.1     0.3 

61.85    .98 

23.3  -0.1 

3.67    .39 

44.9  44.1 

Oct.     5.7 

22.99     .40 

45.0  -0.7 

60.55    .30 

44.8    0.4 

62.14     .99 

23.6    0.6 

o.sfo     vSI 

45.0  -4.4 

15.7 

23.40     .39 

46.0    1.3 

60  86    .30 

44.3    0.5 

62.43    .99 

24.4    1.0 

4.29    .31 

45.8    1.0 

1 

25.7 

23.78  +.37 

47.6  -1.9 

61.15  +.99 

43.7  H).6 

62.71  +.98 

25.6  -1.4 

4.59  +.36 

47.0 -1.5* 

Nov.    4.7 

24.14    .34 

49.7    9.4 

61.44    .98 

43.1     0.7 

62.99    .97 

27.2    1.8 

4.89     .99, 

4a7    1.9 

14.6 

24.47     .30 

52.4     9  9 

61.72    .97 

42.4    0.7 

63.26    .95 

29.1    9.1 

5.18    .97 

50.8    9.3 

24.6 

24.74     .95 

55.4    3.n 

61.98    .95 

41.6    0.7 

63.50    .93 

31.3     9.3 

5.44    M 

53.3    9J 

Dec.    4.6 

24.97  +.19 

58.8  -3.5 

62.21  +.99 

40.9  -0.7 

63.71  +.90 

33.7-9.4 

5.67  +.91 

56.1 -«.9 

14.5 

25.13     .13 

62.4     3.6 

62.40    .18 

40.2    0.6 

63.89    .16 

36.1     9.5 

5.86    .17 

59.0    3.0 

24.5 

25.22  +.06 

66.0     3.6 

62.56    .13 

39.6    0.6 

64.03    .19 

38.6    9.5 

6.01     .19 

62.0    3.0 

34.5 

25.24  -.09 

69.5  -3.5 

62.67  +.09 

39.1  -0.5 

64.12  +.07 

41.1  -9.4 

6.11  +.07 

65.0 -3UI 
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APPAREKT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
SoLir 
Date. 

6  Canis 

Majoria. 

d  Geminorum. 

Piazzi 

vii.  67. 

a'  Geminorum. 
(Castor.) 

Sight 
Aflcenaion. 

Decliniitian 
South. 

Bight 
Aaoension. 

DeoUiiation 
North. 

Higbt 
Ascenaion. 

Declination 
North. 

Bight 
Ascenaion. 

Declination 
North. 

h      m 

7    3 

-26  12 

b     m 

7  13 

+22  11 

h      Ri 

7  18 

+68  41 

h     m 

7  27 

O             / 

+32    8 

(D«c.  30.5) 

8 

40.26 +.11 

37.6  -9.9 

a 
10.45  +.15 

36.7  -0.3 

a 
46.85  +.39 

56.9  +9.3 

a 
10.54  +.19 

26.1  +0.9 

Jan.     9.5 

40.34  -f  .06 

40.5    9.8 

10.58    .10 

36.5  -0.1 

47.10    .19 

59.3    9.5 

10.70     .13 

26.5    0.4 

19.5 

40.37     .00 

43.8    9.6 

10.66  +.05 

36.4    0.0 

47.83  +.06 

61.8    9.5 

10.80     .07 

27.0    0.6 

!            ^.4 

40.35  -.06 

45.7    9.4 

10.68    .00 

36.5  +0.1 

47.83  -.06 

64.3    9.5 

10.84  +.01 

27.6    0.7 

!  Feb.    8.4 

1 

40.28    .10 

47.9    9.1 

10.65  -.05 

36.7    0.9 

47.10    .19 

66.8    9.3 

10.82  -.05 

28.4    0.8 

18.4 

40.16  -.14 

49.8  -1.7 

10.58  -.10 

36.9  +0.3 

46.86  -.30 

69.0  +3.1 

10.75  -.16 

89.1  +0.8 

28.4 

a 

40.00     .17 

51.3    1.4 

10.46    .14 

37.2    0.3 

46.51     .39 

71.0    1.8 

10.63    .14 

29.9    0.7 

Mar.  10.3 

39.81     .SM> 

58.5    1.0 

10.30    .16 

37.5    0.3 

46.08    .46 

72.5    1.4 

10.48    .17 

30.6    0.6 

30.3 

39.61     .91 

53.3    0.6 

10.13     .18 

37.8    0.3 

45.59    .51 

73.7    0.9 

10.29    .90 

31.2    0.5! 

30.3 

39.39    .91 

53.6  -0.9 

9.94     .19 

38.0    0.9 

45.07    .53 

74.4  +0.4 

10.09    .91 

31.6    0.4 

Apr.    9.3 

39.18  -.91 

53.6  +0.9 

9.75  -.18 

38.2  +0.9 

44.54  -.53 

74.6    0.0 

9.88  -.90 

31.9  +0.9 

19.8 

38.97    .90 

53.8    0.6 

9.58    .17 

38.3  +0.1 

44.08    .50 

74.3  -0.5 

9.68    .19 

32.0    0.0 

29.2 

:«.79    .17 

58.5    0.9 

9.48    .15 

38.4    0.0 

43.54     .45 

73.6    1.0 

9.50    .17 

32.0  -0,1 

Muy    9.2 

38.63    .14 

51.3     1.3 

9.88    .19 

38.4    0.0 

43.11     .39 

78.4    1.4 

9.34     .14 

31.8    0.3 

19.1 

38.50    .11 

49.9     1.6 

9.18    .08 

38.4  -0.1 

48.76    .31 

70.8    1.7 

9.22    .10 

31.4    0.4 

89.1 

38.41  -.07 

48.8  +1.9 

9.18  -.04 

38.3  -0.1 

48.50  -.99 

68.9  -9.1 

9.14  -.06 

31.0  -0.5 

June    8. 1 

38.35  -.04 

46.8    9.1 

•9.09    .00 

38.8    0.1 

42.33    .19 

06.7    9.3 

9.0J)  -.09 

30.4    0.6 

18.1 

38..S4     .00 

44.0    9.3 

9.1 L  +.03 

38.1    0.1 

42.26  -.09 

64.3    9.5 

9.09  +.09 

89.8    0.7 

88.0 

38..%  +.04 

41.7    9.4 

9.16    .07 

37.9    0.1 

42.29  +.08 

61.7    9.6 

9.14     .06 

39.1    0.7 

July    8.0 

38.43    .06 

39.3    9.4 

9.25    .11 

37.8    0.1 

42.42     .18 

59.1    9.6 

9.28    .10 

88.3    0.6 

18.0 

38.53  +.19 

36.9  +9.4 

9.38  +.14 

37.7  -0.9 

42.64  +.97 

56.5  H2.6 

9.34  +.14 

37.6  -0.8 

28.0 

38.66    .15 

34.5    9.3 

9.54     .18 

37.5    0  9 

42.96    .36 

54.0    9.5 

9.50    .17 

86.8    0.8 

Aug.    6.9 

38.83    .18 

38.3    9.1 

9.73    .90 

37.3    0.9 

43.36    .44 

51.5     9.4 

968    .91 

36.0    0.8 

16.9 

39.03    .91 

30.4     1.8 

9.94     .93 

37.0    0.3 

43.83    .51 

49.8    9.9 

9.90    .93 

85.1    0.8 

86.9 

39.26    .94 

88.7    1.5 

10.18     .95 

36.8    0.3 

44.38    .57 

47.0    9.0 

10.15     .96 

84.3    0.8 

Sept.    5.8 

39.51  +.26 

87.4  +1.1 

10.44  +J27 

36.4  -0.4 

44.98  +.63 

45.8-1.8 

10.42  +.S8 

23.4  -0.9 

15.8 

39.78    .98 

86.6    0.6 

10.78     .96 

35.9    0.5 

45.63    .67 

43.6    1.5 

10  78    .30 

38.6    0.9 

85.8 

40.06    .90 

36.8  +0.1 

11.01     .30 

35.4    0.6 

46.33    .71 

48.8    1.9 

11.03    .33 

81.7    0.9 

Oct.     5.8 

40.36    .30 

86.3  -0.4 

11.38    .31 

34.7    0.7 

47.05     .73 

41.2    0.8 

11.36     .33 

30.9    0.8; 

15.7 

40.66     .30 

87.0    0.0 

11.63     .39 

34.0    0.7 

47.79     .75 

40.6  -0.4 

11.70     .34 

80.1    0.8 1 

85.7 

40.97  +.30 

88.1  -1.4 

11.95 +.39 

33.3  -0.8 

48.54  +.74 

40  4    0.0 

18.04 +.35 

19.3  -0.7 

Nov.    4.7 

41.27     .99 

89.7     1.8 

12.26    .31 

38.5    0.8 

49.28     .73 

40.6  +0.4 

18.39    .35 

18.6    0.6 

14.7 

41.56     .28 

31.8    9.9 

12.57    .30 

31.7    0.8 

49.99     .69 

41.2    0.8 

12.73    .34 

18.0     0.5 

84.6 

41.88    .85 

34.8    9.5 

12.87     .98 

31.0    0.7 

50.66     .64 

42.2    1.9 

13.06    .33 

17.6    0.4 

Dee.    4.6 

48.06  +.99 

36.8  -9.8 

13.14  +.96 

30.3  -0.6 

51 .28 +.57 

43.6  +1.6 

13.37  +.29 

17.3  -0.9 

14.6 

48.26    .18 

39.7    9.9 

13.38     .99 

89.8    0.5 

51.81     .49 

45.3    1.9 

13.64     .96 

17.8    0.0 

84.5 

42.42     .14 

48.6    9.9 

13.59     .18 

89.3    0.4 

52.25     .38 

47.4    9.9 

13.88    .21 

17.3  +0.9 

34.5 

48.53  +.00 

45.5  -9.9 

13.75  +.18 

29.1  -0.9 

52.57  +.97 

49.7  +9.4 

14.06  +.15 

17.6  +0.4 
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APPARENT  PLACES  FOK  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

1                                         •                                                                                                       .               • 

' 

Mean 
Solar 
Date. 

a  Canis  Minoria. 
(Prooyon.) 

/?  Geminorum. 
{Pollux.) 

^  Gemiporum. 

1 
1 

3  Urw  Majoris  (H.) 

Bight 
Asoenaion. 

DeoUnation 
North. 

Rigbt 
Ascension. 

DeoUnation 
Norih. 

Bigbt 
Ascension. 

Declination 
North. 

Bi^t 
Ascenaion. 

DeclinaliaD 
North. 

• 

h     m 

7  33 

O           t 

+  5  31 

]i     m 

7  38 

+28  18 

b     ID 

746 

+27    3 

b      m 

8     1 

+68  48' 

(Dec.  30.5) 

8 

12.74  +.16 

» 
10.5-1.4 

8 

1 1 .72  +.10 

15J     0.0 

22.49  +.19 

50.5  -0.1 

a 
13.99  +.49 

43.6+9.0 

Jiiu.     9.5 

12.88    .11 

J5.2    1.3 

11.88    .13 

15.2  +0.9 

22.66    .14 

50.4  +0.1 

14.35     .00 

45.8    9J 

19.5 

12.97    .06 

14.0    1.1 

11.99    .08 

15.5    0.3 

22.78    .09 

50.6    0.3 

14.59     .17 

48.2    9.5 

29.5 

13.00  +.01 

13.0    0.9 

12.04  +.09 

15.9    0.5 

22.84  +.03 

50.9    0.4 

14.70  +.04 

50.8   S.6 

Feb.    8.4 

12.99  -.04 

12.2    0.7 

12.03  -.03 

16.4     0.6 

22.84  -.09 

51.4    0.5 

14.67  -.09 

53.4    9.5' 

18.4 

12.93  -.08 

11.6-0.5 

11.97 -.08 

17.0  +0.6 

22.79  -.07 

52.0  +0.6 

14.53  -.91 

i 
55.849.4' 

28.4 

12.83    .19 

11.1     0.4 

11.86     .13 

17.6    0.6 

22.70    .19 

52.5    p.6 

14.26     .31 

58.1    19 

Mar.  10.3 

12.69    .15 

10.8    0.9 

11.72     .16 

18.2    0.6 

22.56    .15 

53.1    0.6 

13.90     .40 

60.1    1.8 

20.3 

12.54    .17 

10.7  -0.1 

11.54     .18 

18.8    0.5 

22.40    .18 

53.7    0.5 

13.47     .47 

61.8    1.4 

1 

30.3 

12.36    .17 

10.7    0.0 

11.35    .19 

19.2    0.4 

22.21     .19 

54.2    0.4 

12.97     .51 

63.0    1.0 

Apr.    9.3 

12.19  -.17 

40.8  +0.9 

tl.l6-JU 

19.6  +0.3 

22.02  -.19 

54.5  +Q.S 

12.45  -.53 

63.7+0.5: 

19.2 

12.02    .16 

11.0     0.3 

10.96    .19 

19.8  +0.9 

21.83    .18 

54.8    0.9 

11.92     .59 

64.0    0.0 

29.2 

11.86    .15 

il.3    0.4 

10.79    .17 

19.9    0.0 

21.66     .16 

54.9  +0.1 

11.42     .49 

63.8  -0.5 

May    9.2 

11.73    .19 

11.7     0.4 

10.64    .14 

19.8  -0.1 

21.50.    .14 

55.0    0.0 

10.94     .45 

63.0    0.9 

19.2 

11.62    .08 

12.2    0.5 

10.51     .11 

19.7    0.9 

21.38    .11 

54.9  -0.1 

10.53     .38 

61.9    1.4; 

1 

29.1 

11.55 -.06 

12.8  +0.6 

10.42  -.07 

19.4  -0.3 

21.29 -.07 

54.7  -0.9 

10.18  -.30 

1 
60.3  -1.7 

June    8.1 

11.50  -.03 

13.4    0.7 

10.37  -.03 

19.0    0.4 

21.23  -.04 

54.4    0.3 

9.92     .99 

58.4    9.1 

18.1 

11.50 +.01 

14.1     0.7 

10.36  +.01 

18.6    0.5 

21.22    .00 

54.0    0.4 

9.75     .13 

56.2    9.3 

28.0 

11.52    .04 

14.8    0.7 

10.39    .05 

18.1     0.5 

21.24  +.04 

53.6     0.4 

0.07  -.03 

53.8    9.5 

July    8.0 

11.58    .08 

15.6    0.7 

10.46    .09 

17.6     0.6 

21.30    .08 

53.2    0.5 

9.69  +.07 

51.2    9.7 

18,0 

1 1.68  +.11 

16.3  +0.7 

10.57  +.19 

17.0  -0.6 

21 .40 +.11 

52.6  -0.5 

9.81  +.16 

48.5 -9.71 

28.0 

11.80    .14 

17.0     0.7 

10.71     .16 

16.4    0.6 

21.53    .15 

52.1    0.6 

10.01      .95 

45.7    9.7 

Aug.    6.9 

11.96    .17 

17.7    0.6 

10.88    .10 

15.7    0.7 

21.69    .18 

51.5    0.6 

10.30     .34 

43.0    9.7 

16.9 

12.13    .19 

18.2    0.4 

11.08    .91 

15.0    0.7 

21.88    .91 

50.8    0.7 

10.68    .48 

40.3    9.6 

26.9 

12.34    .91 

18.5    0.3 

11.31     .94 

14.3    0.8 

22.10    .93 

50.1    0.8 

11.13     .40 

37.8    9.5 

Sept.    5.9 

12.56  +.93 

18.7  +0.1 

11.56  +.90 

13.6  -0.8 

22.35  +.96 

40.3  -0.8 

11.65  +.55 

35.4 -9J 

15.8 

12.80    .95 

18.6  -0.9 

11.84     .99 

12.7    0.8 

22.62    .96 

48.5    0.0 

12.24     .61 

33.2    9.0 

25.8 

13.07    .97 

18.3    0.4 

12.13    .30 

11.9     0.9 

22.90    .30 

47.6    0.0 

12.87    .66 

31.4    1.7 

Oct.     5.8 

13.34    M 

17.8    0.7 

12.44    .39 

11.0    0.0 

23.21    .31 

46.6    0.9 

13.56    .70 

29.8    L4 

15.7 

13.63    .99 

17.0     0.9 

12.77     .33 

10.1     0.9 

23.53    .39 

45.7    1.0 

14.28    .73 

2a5    1.1 1 

25.7 

13.92  +.30 

16.0  -1.1 

13.10 +.33 

9.2-0  0 

23.86 1.33 

44.7  -1.0 

16.02  +.75 

i 

27.6  -0.7 ' 

Nov.    4.7 

14.22    .30 

14.8     1.3 

13.44     .33 

8.3     0.8 

24.20    .34 

43.8    0.9 

15.77     .75 

27.2 -OJ 

14.7 

14.52    .99 

13.4     1.4 

13.77     .33 

7,5    0.7 

24.53    .33 

42.9    0.8 

16.51     .73 

27.2 +0J 

24.6 

14.80    .97 

12.0    1.5 

14.09    .31 

6.8    0.6 

24.85    .39 

42.1     0.7 

17.23    .70 

27.6    0.6 

Dec.    4.6 

15.06  +.95 

10.4  -1.5 

14.39  +.99 

0.3  -0.5 

25.16  +.99 

41.4-0.6 

17.91  +.64 

28.4  +1.1 

14.6 

15.30     .99 

8.9    1.5 

14.67     .96 

5.9    0,3 

25.44    .96 

40.9    0.4 

18.52    .57 

29.8    1.5 

24.6 

15.50     .18 

7.4    1.4 

14.90     .91 

5.7-0*1 

25.68    .99 

40.6  -0.9 

19.05    .48 

31.4    1.9 

34.5 

15.66  +.14 

6.0  -1.3 

15.10  +.17 

5.7  +0.1 1  25.88 +.18 

40.5    0.0 

19.48  +.37 

33.5  49J 
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APPABENT  PLAGES  FOB  THE  UPPEB  TBANSXT  AT  WA8HINGT0IL 

15  ArgUB  (i) 

fl  Cancri. 

e  HydrSB. 

lUrse] 

kfajoris. 

Mean 

Solar 

JUght 
A«cei|sioii. 

PeoUnatioB 
South, 

Bight 
AacesAlon. 

DecUaation 
North. 

Bight 

North, 

Bight 

A8<WtBl0B. 

Declination 
North, 

h     m 

8    2 

^2i  6^ 

li     m 

8  25 

+2rf  49 

h     m 

8  40 

+  iw 

h     m 

8  51 

+48  29 

(Dec.  90.6) 

8 

35.85  +.17 

10.6  H2.0 

8 

58.66  +.93 

62!2  -4.6 

8 

36.78  +.99 

38.7  -1.6 

8 

14.00  +.39 

42.0  +0.7 

Jan.    9.5 

36.00    .19 

13.5    9.9 

58.86    .18 

61.7    0.4 

36.96    .18 

37.3    1.3 

14.29    M 

42.9    1.0 

19.5 

36.10    .07 

16.4     9.7 

59.01     .13 

61.3-0.9 

37.13    .13 

36.0    1.1 

14.52    .19 

44.1    1.3 

^.5 

36.14  +.QB 

10.0    9.5 

59.11     .07 

61.2    6.0 

37.24    .08 

35.0    0.0 

14.67    .19 

45.5    1.6 

Feb.    8.5 

36.13  -.04 

21.4    9.3 

59.15  +.09 

61.2+I1.I 

37,29  +.03 

34.1    0.7 

14,76  +.05 

47.2    1.7 

18.4 

36.07  -.06 

23.5-9.0 

59.14  -.03 

61.5  +0.3 

37.29  -.08 

33.5  -0.6 

14.77  -.03 

49.0  +1.8 

28.4 

35.97    .19 

^.4    1.7 

59.08    .06 

61.8    0.4 

37.25    .06 

33.1    0.3 

14.71     .09 

60.7    1.8 

Mar.  10.4 

35.83    .15 

26.9    1.3 

58.99    .19 

62.3    0.5 

37.16    .10 

32.9  -9.1 

14.58    .15 

52,5    1.7 

20.4 

35.66    .18 

SI8.0    0.9 

58.85    .15 

62.8    0.5 

37.05    .13 

33.8    0.0 

14.41     .90 

54.1     1.5 

30.3 

35.47    .19 

28.7    0.6 

58.70    .17 

63.3    0.5 

36.90    .15 

32.9  +«.i 

14.19     .93 

55.5    1.3 

Apr.    9.3 

35.27  -.90 

29.1  H».9 

58.52  -.17 

63.7  +0.5 

36.75  -.16 

33.1  +0.3 

13.95  -.95 

56.6  +1.0 

19.3 

35.08    .19 

29.2  +0.1 

58.35    .17 

64.2    0.4 

36.59    .16 

33.4    0.3 

13.70    .96 

57.5    0.7 

29.3 

34.89    .18 

'48.8    0.5 

58.18    .16 

64.5    0.3 

36.44    .15 

33.8    0.4 

13.44    S& 

58.0  +0.3 

Maj   9.2 

34.72    .16 

28.2    0.8 

56.03    .14 

64.8    0.3 

36.29    M 

34.2    0.5 

13.20    JK3 

58.2    0.0 

19.2 

34.57    .14 

27.2    1.9 

57.90    .19 

65.1    0.9 

36.16    .19 

34.7    0.5 

12.98    SI 

58.0-0.3 

20.2 

34.45  -.11 

25.9  +1.4 

57.79  -.09 

65.2+0.1 

36.05  -.09 

35.2+0.5 

12.78  -.18 

57.5  -0.7 

June   8.1 

34.36    .07 

24.3    1.7 

57.71     .06 

65.3    0.0 

35.97    .07 

35.8    0.6 

12.63    .14 

66.7    1.0 

18.1 

34.30    .04 

22.5    1.9 

57.66  -.03 

65.3    0.0 

35.92    .04 

36.4    0.6 

12.51    .09 

55.6    IS 

28.1 

34.28  -.01 

20.5    9.0 

57.65    .00 

65.2  -4.1 

35.89  -.01 

37.0    0.6 

12.44  -.05 

54.2    1.5 

Jqly    8.1 

34.29  +.03 

18.4    9.1 

57.67  +.04 

65.0    0.9 

35.90  +.09 

37.5    0.6 

12.42    .00 

52.6    1.7 

18.0 

34.33  +.00 

16.3  +9.9 

57.73  +.07 

64.8  -0.3 

35.93  +.05 

38.1  +0.5 

12.44  +.04 

60.9  -1.8 

28.0 

34.41     .10 

14.1     9.1 

57.81    .10 

64.5    0.3 

35.99    .08 

38.6    0.5 

12.50    .09 

49.0    9.0 

Aug.    7.0 

34.52    .13 

12.0    9.0 

57.93    .13 

64.1    0.4 

36.09    .11 

39.0    0.4 

12.62    .13 

47.0    9.1 

17.0 

34.67    .16 

^0.1     1.8 

58.07    .16 

63.7    0.5 

36.20    .13 

39.3  +0.9 

12.77    .18 

44.9    9.1 

26.9 

34.84    .19 

8.4    1.5 

58.24    .19 

63.1    0.6 

36.35    .16 

39.4    0.0 

12.96    .» 

42.8    9.1 

8c>pt.   5.9 

35.05  -l-JS 

7.0  +1.9 

58.44  +.91 

62.4  -0.8 

36.52  +.19 

39.4  -0.1 

13.20  +.96 

40.6  HI.1 

15.9 

35.28    .84 

6.0    0.8 

58.67    .94 

61.6    0.9 

36.72    .91 

39.1    0.4 

13.48    .30 

38.5    9.1 

25.8 

35.53    .97 

5.4  H;0.4 

58.92    .96 

60.6    1.0 

36.95    .94 

38.7    0.6 

13.79    .33 

36.5    9.0 

Oct.     5.8 

35.61    .90 

5.3  -0.1 

59.19    .96 

59.5    1.1 

37.20    .96 

38.0    0.8 

14.14     .36 

34.5    1.9 

15.8 

36.11    .90 

5.6    0.6 

5P.49    .30 

58.4    1.9 

37.47    .96 

37.0    1.1 

14.52    .39 

32.7    1.7 

25.8 

36.41  +.31 

6.5  -1.1 

59.80  +.38 

57.1  -1.3 

37.76  +.30 

35,8  -1.3 

14.93  +.48 

31.1  -1.5 

Nov.    4.7 

36.72    .31 

7.8    1.6 

60.12    .39 

55.8    1.3 

38.06    .31 

34.5    1.4 

15.35    .43 

29.7    1.3 

14.7 

37.04    .31 

9.6    9.0 

60.45    .33 

54.5    1.3 

38.37    .31 

33.0    1.6 

15.79     .44 

28.6    1.0 

,            24,7 

37.34    .99 

11.8    9.3 

6Q.77    .39 

53.3,    1.9 

38.68    .31 

31.3    1.7 

16.23    .44 

27.8    0.6 

Dec.    4.7 

37.6-2 +.97 

J  4.2  -S.6 

61.08  +.30 

52.1  -1.1 

38.98  +.99 

2tf:6  -1.7 

16.66  +.49 

27.3  -0.3 

H6 

37.87    .94 

16.9    9.8 

61.38    .98 

51.1    1.0 

39.26    .97 

27.9    1.7 

17.07    .39 

27.2  +0  1 

24.6 

38.09    .90 

19.8    9.9 

61.64    .95 

50.2    0.8 

39.52    .94 

26.3    1.6 

17.44    .36 

27.5    0.5 

34.6 

38.26  +.16 

22.7  -9.9 

61.87 +.90 

49.5-0.68  39.74  +.90 

24.8  -1.4 

17.77  +.30 

28.2  +0.9 
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APPARENT  PLACES  FOR  THE  UPPER  TILiNSIT  AT  WASHINGTON. 

1 

ffS  UrBB 

Majoria. 

K  Cancri. 

I  Argua. 

1  Draconis  (H.) 

ICean 
8olar 
Date. 

Bight 
Aaoenaion. 

DedinAtion 
JVbrtt. 

Bight 
Aac^aion. 

Dedioatkni 

Bight 

Dedinatioii 

Bight 
Aaoensioii. 

Deehnatfam: 
JforO. 

h     m 

9    0 

+67^  35 

h     m 

9     1 

o        / 

+  11     7 

h     m 

9  13 

O          1 

-58  47 

h     m 

9  2d 

+8f  49 

(Dec.  30.6) 

8 

8.54  +.59 

69.4  +1.5 

26.52  +.94 

65.7  -1.4 

a 
60.37  +.39 

11 

1.6  -3.5 

B 

25.83+1.31 

68.0  +1.8 

Jan.     9.6 

9.01      .49 

71.1     1.9 

26.74     .90 

64.4    1.9 

60.65     .94 

5.2     3.7 

27.03  1.07 

70.1    9.9 

19.6 

9.37    .31 

73.2    9.9 

26.91     .15 

63.4    0.9 

60.85    .16 

9.0    3.6 

27.97    .80 

72.5    9.6 

1 

99.5 

9.62    .10 

75.6    9.5 

27.04     .10 

62.5    0.7 

60.98  +.08 

12.8     3.8 

28.63     .51 

75.3    9.9 

F«b.    8.5 

9.75  +.00 

78.1     9.0 

27.12  +.06 

61.9    0.5 

61.01     .00 

16.6     3.7 

28.98  +.90 

78.3    3.0 

18.5 

9.75  -.00 

80.7  +9.6 

27.14     .00 

61.6-0.3 

60.97  -.08 

20.2  -3.5 

29.01  -.19 

81.3+3.01 

28.4 

9.63    .17 

83.3    9.5 

27.12 -.06 

61.4-0.1 

60.85     .15 

23,7    3.3 

28.74     .« 

84.3    9.9 

Mar.  10.4 

9.41     .97 

85.7    9.3 

27.05    .08 

61.4  +0.1 

60,66    .99 

26.8    9.9 

28.17    .70 

87.1     9.7 

20.4 

9.10    .96 

87.9    9.0 

26.95    .11 

61.6    0.9 

60.42    .97 

29.5    9.5 

27.35    .JH 

89.7    9.4 

30.4 

8.70    .49 

89.8    1.7 

26.82    .14 

61.8    0.3 

60.12    .31 

31.8    9.1 

26.31  1.13 

91.9    9.0 1 

1 

Apr.    9.3 

8.26  -.40 

91.2+1.9 

26.67  -.15 

62.2  +0.4 

59.80  -.34 

33.7  -1.6 

25.09-1.96 

93.6  +1,5 

19.3 

7.78    .48 

92.2    0.8 

26.52    .16 

62.6    0.4 

59.44     .36 

35.1     1.1 

23.77  1.37 

94.8    0.9 

29.3 

7.30     .48 

92.7  +0.3 

26.37    .15 

63.0    0.5 

59.08    .36 

36.0    0.6 

22.37  1.40 

95.5  +0,4 

May    9.3 

6.83    .40 

92.7  -0.9 

26.22    .14 

63.5    0.5 

58.72    .36 

36.3  -0.1 

20.97  1.30 

95.6-0.9 

19.2 

6.38    .43 

92.3    0.7 

26.09    .19 

63.9    0.5 

58.36    .35 

36.2  +0.4 

19.61    1.39 

95.1    0.8, 

1 

29.2 

5.98  -.37 

91.4-1.1 

25.97  -.10 

64.4  +0.5 

58.03  -.39 

35.5  +0.0 

18.34-1.99 

94.0  -1.3 

Jane    8.2 

5.63    .31 

90.0    1.0 

25.88    .06 

64.8    0.4 

.57.71     .99 

34.4    1.4 

17.19  1.07 

92.5    1,8 

18.1 

5.36    .94 

88.3    1.0 

25.82    .05 

65.3    0.4 

57.44     .96 

32.8    1.8 

16.20    .00 

90.5    9.9 

28.1 

5.16     .10 

8<}.2     9.9 

25.78  -.03 

65.6    0.4 

57,21     .91 

30.8    9.9 

15.39    .71 

88.1     9.6 

July    8.1 

5.04  -.06 

83.8    9.5 

25.76    .00 

66.0    0.3 

57.02    .16 

28.4    9,5 

14.79     .40 

85.4    9.9 

18.1 

5.00    .00 

81.2  -«.7 

25.78  +.03 

66.3  +0.3 

56.89  - 10 

25.7  +9.8 

14.41  -.97 

^4-3.1 

28.0 

5.04  +.09 

78.4    9.8 

25.83    .06 

66.5    0.9 

56.82  -.04 

22.8    9.0 

14.26  -.04 

79.1     3.3 

Aug.    7.0 

5.17    .17 

75.6    9.9 

25.90    .09 

66.6  +0.1 

56.80  +.09 

19.8    3.0 

14.33  +.19 

75.8    3.4 

17.0 

5.38    .95 

72.6    9.9 

26.00    .19 

66.6  -0.1 

56.86    .00 

16.8    3.0 

14.64     .43 

72.4    3.4 

27.0 

5.66    .39 

69.7     9.0 

26.13    .14 

66.4    0.9 

56.97    A\ 

13.9    9.9 

15.17     .64 

69.0    3.4 

Sept.    5.9 

6.03  +.40 

66.8  -9.8 

26.29  +.17 

66.1  -0.4 

57.16  +.99 

11.2+4.6 

15.92  +.85 

65.7-^.3 

15.9 

6.46    .47 

64.1     9.7 

26.48    .90 

65.6    0.6 

57.42     .98 

8.7     9.9 

16.87  1.05 

62.5    3.1 

25.9 

6.96    .53 

61.5    9.5 

26.69    .93 

64.9    0.8 

57.73     .34 

6.7    1.8 

18.01    1.93 

59.5    9.8 

Oct.     5.8 

7.52    .50 

59.2    9.9 

26;93    .95 

64.0    1.0 

58.10    .40 

5.2    1.4 

19.33  1.39 

56.8    9.5 

15.8 

8.14     .64 

57.1     1.9 

27.19    .97 

62.9    1.9 

58.53    .44 

4.2  +0.7 

20.80  1.54 

54.5    9J 

25.8 

8.79  +.08 

55,4  -1.0 

27.48  +.99 

61,6-1.4 

58,99  +.47 

3.8    0,0 

22.39+1.65 

52.5  -1.7 

Nov.    4.8 

9.48    .70 

54.0    1.9 

27.78    .31 

60.1     1.5 

59.48    .49 

4.0  -0.6 

24.08  1.79 

51.0    \S 

14.7 

10.19    .71 

53.0    0.7 

28.10    .39 

58.6    1.0 

59.98    .50 

5.0    1.9 

25.83  1.76 

50.0    0.7 

24.7 

10.90    .70 

52.6  -0.9 

28.41     .39 

56.9    1.6 

60.47    .49 

6.5    1.8 

27.50  1.75 

49.6  -0.9 

Dec.    4.7 

11.60 +.68 

52.6  +0.3 

28.73  +.31 

55.3  -1.6 

60.95  +.46 

8.7  -«.4 

29.32+1.70 

49.7  +04 

14.7 

12.26    .63 

53.2    0.8 

29.03    .99 

5.3.7    1.6 

61.38    .41 

11.3     9.9 

30.97  1.59 

50.4    1.0 

24.6 

12.85    .56 

54.2    1.3 

29  30     .96 

52.2    1.4 

61.77    .36 

14.4     3.3 

32.49  1.4S 

51.7    15 

34.6 

13.38 +.48 

55.7  +1.7 

29.55  +.93 

50,8  -1,9 

62.10  +.99 

17.9  -3.6 

33.8^1.93 

53.5  4a.o 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Hjdre. 

dVnm 

Majoris. 

^Uras] 

if  aj  oris. 

e  Leonifl. 

Memi 
Solar 
Bate. 

■ 

Bight   . 
▲soeiiaion. 

Dedixiation 
South. 

Bight 
Amwnrian. 

DeoUxiatioii 
North, 

Bight 
Aaoeifllon. 

Deolinatlon 
North. 

Bight 
Ascension. 

Declination 
North, 

h     m 

9  21 

O           / 

-89 

h     m 

9  24 

+70°  19 

h     m 

9  25 

+52  11 

h     m 

9  39 

+24  18 

(Dec.  30.6) 

52.14  +.95 

1/ 

15.5  -9.3 

10.35  +.50 

74.4  +1.3 

3.79  +.38 

74.7  +0.6 

s 
14.31  +.98 

28.8  -0.9 

Jan.     9.6 

52.37    .91 

17.8    9Ji 

10.92    .61 

76.0    1.8 

4.14     .39 

75.5    1.0 

14.57    .95 

28.0    0.6 

19.6 

52.55    .16 

19.9    9.1 

11.37    .40 

78.1     9.9 

4.43     M 

76.7    1.3 

14.80     .90 

27.6  -0.3 

29.5 

52.69    .11 

21.9    1.9 

11.70     .97 

80.4    9.5 

4.64     .18 

78.2    1.6 

14.98    .15 

27.4    0.0 

Feb.    8.5 

52.77    .06 

23.7    1.7 

11.90 +.13 

83.0    9.7 

4.78     .10 

80.0    1.0 

15.10    .10 

27.6  +0.3 

18.5 

52.81  +.01 

25.3  -1.4 

11.96  -.01 

85.8  44.7 

4.83  +.CS 

81.9  +9.0 

15.17  +.04 

28.0  +0.5 

S8.4 

52.80  -.03 

26.6    1.9 

11.88    .14 

88.5    9.7 

4.82  -.06 

84.0    9.1 

15.18  -.01 

28.6    0.7 

Mar.  10.4 

52.75    .07 

27.7    0.9 

11.69    .96 

91.1     .9.5 

4.72    .19 

86.0    9.0 

15.15    .06 

29.3    0.8 

20.4 

52*66    .10 

28.5    0.7 

11.38    .36 

93.6    9.3 

4.57    .16 

88.0    1.9 

15.07    .09 

30.2    0.9 

30.4 

52.54    .13 

29.0    0.4 

10.97    .44 

95.7    1.0 

4.37     .S2 

89.7    1.6 

14.96    .19 

31.1    0.9 

Apr.    9.3 

52.41  -.14 

29.3 -OJl 

10.50  -.50 

97.4  41.5 

4.13  -.95 

91.2+1.4 

14.82  -.14 

32.0  40.9 

19.3 

52.26    .15 

29.4    0.0 

9.98    .54 

98.7    1.1 

3.86    .97 

92.4    1.0 

14.67    .16 

32.8    0.8 

29.3 

52.11    .15 

29.3  46.9 

9.43    .55 

99.5  40.5 

3.58    .97 

93.3    0.7 

14.51     .16 

33.6    0.7 

Kaj    9.3 

51.97    .14 

28.9    0.4 

8.88    .54 

99.8    0.0 

3.31      .97 

93.8  +0.3 

14.36    .16 

34.2    0.6 

19.2 

51.83    .18 

28.4    0.6 

8.35    .51 

99.6  -0.5 

3.06    .95 

93.8  -0.1 

14.20    .14 

34.7    0.4 

29.2 

51.71  -.11 

27.7  46.8 

7.86  -.47 

98.9  -0.0 

2.62  -.99 

93.6  -0.5 

14.07  -.13 

35.1  40.3 

June   8.2 

51.60    .00 

26.8    0.9 

7.42    .41 

97.7    1.4 

2.61     .19 

92.9    0.8 

13.95    .11 

35.3  40.1 

18.  t 

51.52    .07 

25  8    1.1 

7.05    .33 

9G.1     1.8 

2.45    .15 

91.9    19 

13.86    .08 

35.3    0.0 

28.1 

51.46    .05 

24.7    1.1 

6.75    .95 

94.1    9.9 

2.32    .10 

90.5    1.5 

13.78    .06 

35.2.-0.9 

Julj    8.1 

51.42 -.09 

23.6    IJi 

6.54    .17 

91.8    9.5 

2.24    .06 

• 

88.9    1.7 

13.74  -.03 

35.0    0.3 

18.1 

51.42    .00 

22.4  +1.9 

6.42  -.06 

89.1  -9.7 

2.20  -.01 

87.0  -9.0 

13.72    .00 

34.6  -0.5 

28.0 

51.43  +.03 

21.1      1.9 

6.39  +.09 

86.3    9.9 

2.22  +.03 

85.0    9.9 

13.74  +.03 

34.0    0.6 

Aug.    7.0 

51.48     .06 

20.0    1.1 

6.46    .11 

83.3    3.0 

2.27    .06 

82.7    9.3 

13.78    .06 

33.3    0.8 

17.0 

51.55     .09 

18.9    1.0 

6.6  L     .90 

80.2    3.1 

2.38    .13 

80.4    9.4 

13.85     .09 

32.4    0.9 

27.0 

51.65     .19 

18.0    0.8 

6.86    J» 

77.1     3.1 

2.53    .18 

77.9    9.5 

13.95    .19 

31.4    1.1 

Sept.    5.9 

51.78 +.15 

17.3  +0.6 

7.19  +.38 

74.0  -3.1 

2.73  +.99 

75.4  -9.5 

14.08  +.15 

30.3  -1.9 

15.9 

5J.94    .18 

16.8  +0.3 

7.60    .46 

71.0    9.9 

2.98    .97 

72.9    9.5 

14.24    .18 

29.0    1.4 

25.9 

52.14    .91 

16.7    0.0 

8.11     .54 

68.1     9.8 

3.27    .31 

70.5    9.4 

14.44    .91 

27.5    1.5 

Oct.     5.8 

52.36    .94 

16.8  -0.4 

8.68    .61 

65.5    9.5 

3.60    .33 

68.1     9.3 

14.66    .94 

26.0    1.6 

15.8 

52.61     .96 

17.4    0.7 

9.:«    4J7 

63.1     9.9 

3.97    .39 

65.9    9.1 

14.92    .97 

24.3    1.7 

25.8 

52.88  +.98 

18.2  -1.0 

10.02  +.79 

61.0-1.9 

4.38  +.49 

63.8  -1.9 

15.20  +.30 

22.6  -1.7 

Nov.    4.8 

53.17    .30 

19.5    1.4 

10.77    .76 

59.4     1.4 

4.81     .45 

62.0    1.6 

15.51     .39 

20.8    1.8 

14.7 

53.48    .31 

21 .0    1.7 

11.55     .79 

58.1    1.0 

5.27     .46 

60.5    1.3 

15.84    .33 

19.0    1.7 

24.7 

53.79    .31 

22.8    1.9 

12.34    .79 

57.4  -0.6 

5.74     .47 

59.4     l.o 

10.18    .34 

17.4    1.6 

Dec.    4.7 

54.10  +.31 

24.9  H2.1 

13.12  4.77 

57.2    0.0 

6.21  +.46 

58.6  -6.5 

16.52  +.34 

15.8  -1.5 

14.7 

54.40    M 

27.1    9.9 

13.88    .73 

57.5  40.6 

6.66    .44 

58.3  -6.1 

16.86    .33 

14.4    1.3 

24.6 

54.68    .96 

29.4    9.3 

14.58     .66 

58.3    1.1 

7.08    .40 

58.4  46.3 

17.18    .31 

13.3    1.0 

34.6 

54.93  +.93 

31.6-9.9 

15.20 +.58 

59.6+1.5 

7.46  +.36 

59.0  +0.8 

17.47  +.97 

12.4  -0.7 
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APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

t 

Mean 
fioUr 
Date. 

fi  L9onis. 

0  Leonii. 
(Rcgmlus,) 

39UrMD 

Majoris. 

1 

y^  Leonis. 

RIglit 
AeoMMiou. 

DeelinatloB 
North. 

Bight 
AeeenoloB. 

DecliiiatioB 
North, 

• 

Riglit 
Aacension. 

Dediiuitkm 
NotUl 

Aaoenaion. 

DeclinatioD 
North, 

1 

k     m 
9  46 

+26  S2 

k     m 

10    2 

+  12  31 

b     m 

10    9 

+66  40 

h     m 

10  13 

1 

+20  25 

(Dee.  306) 

8 

8.94  +.80 

70.4  *0.8 

0 

lO.Otf  +.90 

65.9  -1.5 

33.75  +.67 

65.0  +0.7 

39.84  +.30 

4^5 -1  J, 

JiiD.     9.6 

8.5 1     .96 

69.7    0.5 

10.39    .95 

64.5    1.3 

34. .30    .61 

66.0     1.9 

33.19    Jn 

42.4    1.0 

19.6 

8.75    Jtl 

69.4  -0.9 

10.56    .91 

63.3    1.0 

34.76    .49 

67.4    1.7 

33.37    .93 

41.6    0.7 

99.6 

8.93    .16 

69.3  +0.1 

10.74    .16 

62.4    0.8 

35.14    .31 

69.3    9.1 

33.58    .18 

41.1  >0.4 

F«b.    8.5 

9.06    .10 

69.6    0.4 

10.88    .11 

61.8    0.5 

35.41     .99 

71.5    9.4 

33.73    .13 

40.9   0.0 

18.5 

9.14  -I-.05 

70.1  +0.6 

10.96  +.06 

61.4-0.9 

35.58  +.11 

74.0  -W.6 

33.83  +.06 

41.0  40J 

28.5 

9.16    .00 

70.8    0.6 

11.00 +.01 

61.3    0.0 

35.63    .00 

76.7    9.7 

33.88  +.03 

41.3    0.5 

Mar.  10.5 

9.13 -.06 

71. S    0.0 

10.99  -.03 

61.4  +0.9 

35.57  -.11 

79.3    9.6 

33.88  -.09 

41.9    0.6 

90.4 

9.06    .00 

79.7    1.6 

10.94     .07 

61.6    0.4 

35.41     .90 

81.9     9;5 

33.84    .06 

49.6    0.8, 

30.4 

8.95    .19 

73.8    1.0 

10.86    .10 

62.1     0.5 

35.17    M 

84.3    9.3 

33.77    .00 

43.4    0.9 

Apr.    9.4 

8.89  ^.14 

74.7+1.0 

10.75  -.19 

69.6  +0.6 

34.86  -.34 

86.5  +9.0 

33.66  -.19 

44.3  40.9 

19.3 

8.66    .16 

75.7    0.9 

10.69    .13 

63.2    0.6 

34.49    .30 

88.3    1.6 

33.54     .13 

45.2    0.0 

99.3 

8.50    .16 

76.5    0.8 

10.48    .14 

63.8    0.6 

34.08    .49 

89.7    1.1 

33.40    .14 

46.0    OJ 

U&y    9.3 

8.34    .16 

77.9    0.6 

10.35    .14 

64.4    0.6 

33.66    .43 

90.6    0.7 

33.96    .14 

46.8    0.7 

19.3 

8.19    .16 

77.7    ».4 

10.91     .13 

65.0    0.6 

33.23    .49 

91.0  +0.9 

33.11     .14 

47.5    0.6 

99.2 

8.05  -.13 

78.1  +0.3 

10.08  -.19 

65.6  +0.5 

39.89  -.40 

90.9  -0.3 

39.98  -.13 

1 

48.0  40.5 

June    8<2 

7.1)9    .11 

78.3  +♦.! 

9.97    .10 

6().l     0.5 

39.43    .37 

90.4    0.8 

39.86    .11 

48.5    0.3 

18.2 

7.89    .00 

78.3  -0.1 

9.88    .00 

66.5    0.4 

39.09    .39 

89.4    1.9 

32.75    .10 

48.7    0.9 

.  96.2 

7.74     .06 

78.1    0.3 

9.80    .07 

66.9    0.3 

31.79    .97 

87.9    1.6 

32.67    .06 

48.9  40.1 

Juijr  ai 

7.69    .04 

77.8    0.4 

9.74    .05 

67.2    0.9 

31.55    Jll 

86.1    f.0 

39.60    .06 

48.9  -0.1 

1 

18.1 

7.67  -.01 

77.9  -#.6 

9.71  -.09 

67.4  +0.1 

31.36 -.15 

83.9  -«.4 

39..56  -.03 

48.7 -OJ 

28.J 

7.67  +.00 

76.6    0.8 

9.70     .00 

67.4    0.0 

31.25    .08 

81.4    9.6 

39.54  -.01 

48.4    0.41 

Aug.    7.0 

7.70    .06 

75.7    0.9 

9.72  +.03 

67.4  -0.1 

31.20 -.01 

78.6    9.9 

39.54  +.09 

47.9    0.6 

17.0 

7.77     .06 

74.7    1.1 

9.76     .06 

67.2    0.3 

31.22  +.06 

75.7    3.0 

39.58    .05 

47.2    0.8 

97.0 

7.86    .11 

TA.6    1.9 

9.83    .09 

66.9    0.4 

31.32    .13 

72.6    3.1 

39.64     .08 

46.4    0  9 

1 

Sept.    6.0 

7.99  +.14 

79.3  -1.4 

9.93  +.19 

66.4  -0.6 

31.48  +.90 

69.4  -3.9 

39.73  +.11 

45.3  -I.i  i 

15.9 

8.14    .17 

70.8    1.5 

10.06    .15 

66.6    0.8 

31.72     .98 

66.2    3.9 

39.85    .14 

44.1    1.3 

95.9 

8.:)4    .91 

6U.9    1.6 

10.22    .18 

64.7    1.0 

39.04    .35 

63.1    3.1 

33.01     .17 

42.8    1.5 

Oet.     5.9 

8  56    .94 

67.6    1.7 

10.41     .91, 

63.6    1.9 

39.49    .49 

60.1     3.0 

33.90    .91 

41.2    1.6' 

15.9 

8.81     .97 

65.8    1.8 

10.64     .94* 

69.2    1.4 

32.87    .48 

57.2    9.7 

33.43    .94 

39.6    1.7 

95.8 

9.10  +.30 

64.0  -1.8 

10.89  +.97 

60.7  -1.6 

33.39  +.54 

54.6  -9.5 

33.68  +.97 

37.8  -1.8 

VIqv,    4.8 

9.41     .» 

69.1     1.8 

11.18     .99 

59.0    1.7 

33.96    .SO 

59.3    9.1 

33.97    .30 

35.8    1.9 

14.8 

9.74    .34 

60.3    1.8 

T1.48     .31 

57.2    1.8 

34.57    .63 

50.4     1.7 

34.98    .39 

33.9    1.9 

94.7 

10.08     .36 

58.6    1.6 

11.80    .39 

56.4    1.9 

3&.91     .66 

48.9    1.9 

34.61     .33 

39.0    1.9 

1 

Deo*    4.7 

10.43  +.36 

57.0  -1.5 

12.13  +.39 

53.5  -1.8 

35.87  +.66 

47.9  -0.7 

34.95  +.34 

1 

30.2 -1 .81 

14.7 

10.78     .34 

55.7    1.3 

12.45    .39 

51.7    1.7 

36;52     .64 

47.5  -0.9 

35.29    .33 

98.5    1.6, 

94.7 

11.10     .31 

54.6    1.0 

12.76     .30 

50.0    1.6 

37.14     .61 

47.6  +0.4 

35.61     .39 

27.0    1.4 

34.6 

11.40  +.98 

53.7  -0.7 

13.04  +.97 

48.5  -1.4 

37.73  +.55 

48.9  +0.9 

35.92  +.99 

25.7  -1.1 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASBm&rOSf. 

9DracoiiiB(H.) 

p  Leonif. 

ff  Argus. 

I  LeoniB. 

Mean 
Solar 
Date. 

AMMoaloa. 

DeelinatloB 

Bight 
AaoeiwtflB. 

DeoUaatien 
North, 

Rlgbt 
AtoeiMkni. 

DeeHnatfam 
South, 

mgbt 

AmmmIob. 

Declination 
North, 

b     m 

10  25 

+76  leE 

fa     m 

10  26 

O             / 

+  9  53 

b      ID 

10  40 

O          1 

-60    4 

b     m 

10  43 

O           1 

+  11    9 

(Dto.  30.7) 

fO.19  +M 

29.2 -HKO 

40.54  +.90 

77.7  -1.7 

33.99 +.46 

3.^-9.8 

7.84  +.31 

38-1  -1.7 

Jan.     9&6 

turn  .86 

30.4    1.4 

40.82    M 

76.1     1<.5 

34.42    .40 

6.a    3.9 

8.14    .98 

36.5    1.5 

19:6 

M.89    .7ft 

32.0    1.9 

41.07    .98 

74.7    1.3 

34.78    .38 

9.6     3.5 

8.40     .94 

36.2    1.9 

99iG 

ttt54     .57 

34.2    9;4 

4K2r    .18 

73.6    1.0 

35.07     .96 

13.2     3.6 

8.62     .90 

34.0    1.0 

F«b.  ae 

13.02    .30 

36.7    S.7 

41.4^    .13 

72.7    0.7 

35.29    .10 

16.9    3.7 

8.79    .15 

38.2    0.7 

18.5 

13.32  +.90 

39.5  +9;0 

4K54  +.00 

72.1  -0.4 

35.43  +.10 

20.6  -8.7 

8.92  +.10 

32.7  -0.4 

38.5 

13.43  +.0D 

.42.5    3.0 

41.60  +.04 

71 .8  -0.9 

35.49  +.09 

24.3     3;6 

8.99    .06 

32.4  -0.1 

Mat.  10.5 

td.35  -.16 

46.5    9.0 

41.63 '.00 

71.8    0.0 

35.47  -.06 

27.8     3;4 

9.03  +.01 

32.4  +0.1 

20.4 

13.10    .30 

48.4    9.8 

44,59  -.04 

71.9+0.9 

35.39    .11 

31.1     3.9 

9.02  -.03 

32.7    0.3 

30.4 

12.70    .48 

51.0    f^ 

41.53    .08 

72.2    a.4 

35,25    .17 

34.1     9i0 

a97     .06 

38.1    0.5 

Apr.    9.4 

19.15 --.CO 

58.4  +941 

41.44  -.10 

72.7  +0.5 

35.06  -.99 

36.8  -8.5 

8.90 -.00 

38.6  +0.6 

19<4 

11.5a  .60 

55.4    1.8 

41.33    .19 

73.2     0;6 

34.82    .95 

39.1     8.1 

8.80    .11 

34.2    0.7, 

;           29.3 

10.77    .76 

57.0    1.3 

41.21     .19 

78.8    0.6 

34.55    .98 

41.0    1.6 

8.68    .19 

34.9    0.7 

Mxy    9.3 

10.00     .70 

58.0'    0.7 

41.08    .18 

74.4    0.6 

34.26    .30 

42.4    1.9 

8.56    .19 

35.6    0.7 

19.3 

9.20    .80 

58.4  +0.9 

40.96    .13 

75.1     0.6 

33.94     .98 

43.3    0.7 

8.44-    .19 

3a3    0.7 

29.3 

8.41  -.7* 

56.4  --0.3 

40.aT  -.19 

75.7  -w.e 

33.62  -.39 

43.7  -0.9 

8.31  -.19 

37.0  +0.7 

June   8.2 

7.65    .78 

57.8    0.9 

40.72    .11 

76.3    0.6 

33.30    .39 

43.6  +0.3 

8.20    .11 

37.6    6.6 

18.2 

6.95    .67 

56.6    1.4 

40.62    .00 

76.8    0.5 

33.00    .30 

43.0    0.8 

8.09    .10 

38.2    0.5 

28.2 

6.32    .58 

55.0    1.8 

40.53     .08 

77.3    0.5 

32.70    .98 

42.0    1.3 

8.00    .09 

38.6    0.4 

July    8.1 

5.79    .40 

58.0    9.3 

40.46    .06 

77.7    0.4 

32.43    .95 

40.4    1.7 

7.92    .07 

39.0    0.3 

18.1 

5.35  *~.38 

50.5  -fl.6 

40.41  -.04 

78.0  +0:3 

32.19  -.99 

38.5  +9.1 

7.86  -.05 

39.3  +0.9 

28.1 

5.03     .96 

47.7    9.0 

40.38  -.09 

78.3  +0.9 

32.00    .17 

36.2    9.4 

7.81     .03 

39.4  +0.1 

Aug.    7.1 

4.83     .14 

44.6    3.9 

40.37    .00 

78.4    0.0 

31.85    .19 

33.7    9.7 

7.79  -.01 

39.5  -0.1 

17.0 

4,75  -.01 

44.4^    3.3 

40.39  +.03 

78.3  -0.1 

31.76 -.06 

30.9    9.8 

7.79  +.09 

39.3    0.9 

27.0 

4.81  +.19 

38.0    3^ 

40.43     .06 

78.1     0*3 

31.73    .00 

28.1    9.0 

7.82    .04 

39^0    0.4 

Sept.  e.o 

4.99 +.95 

34.5  -8.6 

40.51  +.00 

77.7  -0.5 

31,76  +.07 

25.2  +8.8 

7.88  +.07 

38.5  -0.6 

10.0 

5.31     .38 

31.0    3.6 

40.61     .19 

77.1     0.7 

31.87    .15 

23.5    9.7 

7.97    .10 

37.8    0.8 

25.9 

5.75    .51 

27.6    3.4 

40.75     .15 

76.2    0.0 

32.05    .99 

19.9     8w4 

8.09    .14 

36.9    1.0 

Oet.     5«9 

6.32    .68 

24.3    3.9 

40.92    .10 

75.2    1.9 

?2.31     .90 

17.7    9.4) 

8.25    .18 

35.8    1.3 

1&9 

7.01     .75 

21.2    9.0 

41.13     .99 

73.9    1.4 

32.64     .36 

15.9    1.6 

a44  .91 

34.4    1.5 

25.8 

7.81  +.85 

18.4  -tt.6 

41.37  +.95 

78.4-1.6 

33.03  +.48 

14.6  +1.0 

8.€7  +.94 

32.8-1.7 

Mot.    4.8 

8.71     .04 

16.9    9A 

41.64     .98 

70.8    1,8 

33.47    .47 

13.9  +0.4 

8.93    .97 

31.1      1.8 

14.8 

-  9.68  1.00 

18.9    1.8 

41.93    .X 

68.9    1.9 

33.96    .50 

13.8  -0.9 

9.22    .30 

29.2    1.0 

24.8 

10.71   1.05 

12.4    1.3 

42.24     .39 

67.0    9.0 

34.47    .58 

14.3    0.8 

9.52    .39 

27.2    9.0 

Dec.    4.7 

11.78  1.07 

n.4-0.7 

42.57  +.39 

65.0  -«.6 

35.00  +.68 

15.4  -1.4 

9.85  +.33 

25.2  -8.0 

14.7 

12.84  1.05 

11.1-0.1 

42.89     .38 

63.1     1.0 

35.52    .51 

17.1     9.0 

10.18    .33 

23.3    1.9 

24.7 

13.88  1.00 

11.3 -H>.5 

43.21     .31 

61.2    1.8 

36.01     .47 

19.4     9.5 

10.50     .39 
10.80  +.30 

21.4    1.8 

34.6 

14.85  +.98 

12.1  +1.1 

43.51  +.98 

59.6  -1.6 

36.46  +.43 

22.2  -3.0 

19.6  -1.6j 
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APPABENT  PLACES  FOR  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

a  Urae  Majoris. 

6  LeoniB. 

d  Craterii. 

r  Leonii. 

Mean 
Solar 
Date. 

1 

Right 
AaoeiiBton. 

Deolination 

North. 

Right 
Aso^aion. 

DecUxiaticm 
NotOl 

Right 
Aflceuaiaii. 

Declinatloii 
South, 

Awnetwkm. 

Declination 
Korth. 

b     m 

10  56 

+62*  22 

h     m 

11     7 

O            1 

+21     9 

h     m 

11  13 

o       / 

-14    8 

h     m 

11  21 

+  3  29' 

(Dec.  30.7) 

31.30 +.56 

22.6    0.0 

0 

54.34  +.33 

37.4  -1.5 

8 

30.92 +.31 

47.6  -9.4 

8 

56.44  +.as 

527-9.0 

Jan.     9.7 

31.84     .51 

32.8  +«.6 

54.65    .30 

36.0    1.9 

31.23    .99 

60.0     9.4 

56.74     M 

50.7    1.9 

19.6 

32.33    .45 

33.6    1.1 

54.94     S7 

35.0    0.9 

31.50     .96 

52.4    9.3 

57.02    .96 

48.9    1.7 

29.6 

32.74     .38 

35.0    1.6 

55.19    JO 

34.3    0.5 

31.74     .99 

54.7    9.9 

57.26    JB3 

47.4    1.4 

Feb.    ^6 

33.08    .99 

36.8    9.0 

55.40    .18 

34.0  -0.9 

31.94    .17 

56.8    9.1 

57.47    .18 

46.0    1.9 

18.5 

33.32  +.19 

39.0  -Hi.3 

55.55  +.13 

34.0  40.9 

32.08  +.13 

58.8  -1.9 

57.63  +.14 

45.0  -0.9 

28.5 

33.46  +.10 

41.4    9.6 

55.66    .08 

34.3    0.5 

32.19    .08 

60.6    1.7 

57.74     .09 

44.2    0.6 

Mar.  10.5 

33.51     .00 

44.1     9.7 

55.72  +.04 

34.9    0.7 

32.  J5  +.04 

62.2    1.4 

57.82    .05 

43.7    0.4 

20.5 

3.3.47  -.09 

46.8    9.7 

55.74  -.01 

35.7    0.9 

32.27    .00 

63.5    K9 

57.85  +.01 

43.5  -0.1 

30.4 

33.34    .16 

49.4    9.6 

55.71     .04 

36.7    1.0 

32.25  -.03 

64.5    0.9 

57.84  -.09 

43.5  +0.1 

Apr.    9.4 

33.14  -.» 

51.9  +9.3 

55.65  -.07 

37.8  +1.1 

32.20  -.06 

65.3  -0.7 

57.80  -.06 

43.7  40J 

19.4 

32.88    .99 

54.1     9.1 

55.56    .10 

38.9    1.1 

32.13    .06 

65.8    0.4 

57.74    .07 

44.0    0.4 

29.4 

32.57    .39 

55.9     1.7 

55.46    .11 

40.0    1.1 

32.04    .10 

66.1    0.9 

57.65    .00 

44.5    0.5; 

May    9.3 

32.23    .35 

57.4     1.3 

55.34     .19 

41.0    l.o 

31.94     .11 

66.2    0.0 

57.56    .10 

45.0    0.6 

19.3 

ol.OO     .36 

58.4    0.8 

55.21     .13 

42.0    0.9 

31.82    .19 

66.1  40.9 

57.45    .11 

45.7    0.6 

29.3 

31.52  -.36 

59.0  +0.3 

55.08  -.13 

42.8  40.8 

31.70  -.19 

65.8  +0.4 

57.34  -.11 

46.3  +0.7 

June    8.2 

31.16     .34 

59.1  -0.9 

54.95    .19 

43.5    0.6 

31.59    .19 

65.2    0.6 

57.23    .11 

47.0    0.7 

18.2 

30.83     .39 

58.7    0.6 

54.83    .19 

44.0    0.4 

31.47    .11 

64.5    0.8 

57.12    .11 

47.7    0.T 

28.2 

.30.52     .99 

57.8    1.1 

54.72    .11 

44.3  40.9 

31.36    .11 

63.7    0.9 

57.02    .10 

4a3    0.6 

July    8.2 

30.25    .95 

56.5    1.5 

54.62    .09 

44.4    0.0 

31.26    .09 

62.7    1.0 

56.92    .09 

40.0    0.6 

18.1 

30.01  -.91 

54.8  -1.0 

54.53  -.06 

44.3  -0.9 

31.17 -.06 

61.6+1.1 

56.84  -.00 

49.5  40.5 

28.1 

29.83    .16 

52.6    9.3 

54.47     .06 

44.0    0.4 

31.10    .07 

60.5    1.9 

56*77     .06 

50.0    0.4 

Aug.    7.1 

29.70    .10 

50.2    9.6 

54.42     .03 

48.6    0.6 

31.04     .05 

59.3    IJi 

56.71     .04 

50.4    OJ 

17.1 

29.62  -.05 

47.5    9.8 

54.40  -.01 

42.9    0.8 

31.01  -.08 

56.2    1.1 

56.68  -.09 

50.6  40  Ji 

27.0 

29.60  +.01 

44.6    3.0 

54.40  +.01 

42.0    1.0 

31.00  +.01 

57.1    1.0 

56.67    .00 

50.8    0.0 

Sept.    6.0 

29.65  +.07 

41.4  -3.9 

54.44  +.05 

40.9  -1.9 

31.02 +.04 

56.1  40.9 

56.69  +M 

50.7-0  J 

16.0 

29.76    .15 

38.2    3.3 

54.50     .08 

39.6    1.4 

31.08    .07 

55.3    0.7 

56.74    .07 

50.4    0.4; 

25.9 

29.94    Jll 

34.9    3.3 

54.60     .19 

38.1     1.6 

31.17    .11 

54.8    0.4 

56.82    .10 

49.9    0.0' 

Oct.     5.9 

30.19    .98 

31.6    3.9 

54.74     .16 

36.4    1.8 

31.30    .16 

54.5  +0.1 

56.94    .14 

49.2    0.9 

15.9 

30.50    .35 

28.4    3.1 

54.92    .19 

34.5    9.0 

31.46    .19 

54.5  -0.9 

57.09    .18 

48.2    1.1 

25.9 

30.89  +.41 

25.4  H2.9 

55.13 +.93 

32.4  H2.1 

31.67 +.93 

54.9  -0.6 

57.29  +.91 

47.0  -1.4 

Nov.    4.8 

31. .33    .47 

22.6    9.7 

55.38     .97 

30.3    9.9 

31.92    .96 

55.7    0.9 

57.52    .95 

45.4    1.6 

14.8 

31.83    .59 

20.1    9.4 

55.66    .30 

28.1      9.9 

32.20    .99 

56.8    1.3 

57.78    J98 

43.7    1.8 

24.8 

32.37    .56 

17.9    1.9 

55.98    .39 

25.9    9Jt 

32.50    .31 

58.3    1.6 

58.08    .30 

41.8    9.0 

Dec.    4.8 

32.94  +.58 

16.3  -1.4 

56.31  +.34 

•23.8  -9.0 

32.82  +.33 

60.0  -1.9 

58.39 +J9 

39.8  -9.1 

14.7 

33.53    .59 

15.1     0.9 

56.65    .34 

21.8    1.9 

33.15     .33 

62.0    9.1 

58.71     .99 

37.7    9.1 

24.7 

34.12    .57 

14.4  -0.4 

56.99     .33 

20.0    1.7 

33.48     .39 

64.2    9.3 

59.04    J9 

35.6    9.1 

34.7 

34.08  +.54 

14.4  +0.9 

57.32  +.39 

18.5  -1.4 

33.80  +.30 

66.6  -9.4 

59.35  +.31 

33.6-9.0 
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APPAKENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

X  Draconis. 

V  Leonis. 

p  Leonis. 

y  Uree  Mojoris. 

Mean 
Solar 
Date. 

Bigbt 
Aacenaion. 

Beclination 

Bight 
Ascension. 

I>eclination 
South. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
Xorth. 

h     m 

11  24 

+69  57 

h     m 

11  30 

o        / 

-  0  10 

h     m 

11  43 

+  15  13 

h     m 

11  47 

+54°  20 

(Dec.  30.7) 

8 

27.60  +.74 

71.0  -0.1 

8 

58.70  +.39 

48.0  -9.1 

s 
6.51  +.33 

21.3-1.9 

s 
41.09  4.48 

19.9  -0.9 1 

Jan.    9.7 

28.32    .69 

71.1  +0.5 

59.01     .30 

50.1    9.0 

6.83     .31 

19.6    1.6 

41.56     .46 

19.3  -0.3" 

J  9.6 

28.98    .89 

71.9     1,1 

59.29    .97 

52.0    1.8 

7.13     J6 

18.2    1.3 

42.01     .49 

19.3  40.3 1 

29.6 

29.56    .54 

73.3    1.6 

59.54     .93 

53.7    1.6 

7.39     .95 

17.1     0.9 

42.40     .37 

19.9    0.8' 

1 

Feb.    8.6 

• 

30.05    .43 

75.2    9.1 

59.75    .19 

55.2    1.4 

7.62    .91 

16.3    0.6 

42.75     .31 

21.0     1.3 

18.6 

30.43  +.31 

77.5  +9.5 

59.92  +.15 

56.5  -1.1 

7.80  +.16 

15.9  -0.3 

43.03  4.94 

22.5+1.8' 

28.5 

30.68    .19 

80.1     9.7 

60.04     .10 

57.5    0.9 

7.94     .19 

15.8  +0.1 

43.23    .17 

24.5    9.1 : 

Mar.  J  0.5 

30.80  +.06 

83.0    9.9 

60.12    .06 

58.2    0.6 

8.04     .07 

16.0    0.3 

43.37    .10 

26.7    9.4' 

20.5 

30.80  -.06 

85.9    9.9 

60.16 +.09 

58.7    0.3 

8.09  +.03 

16.5    0.6 

43.42  4.09 

29.2    9.5 

1 

30.4 

30.69    .17 

88.8    9.8 

60.16  -.01 

58.9  -0.1 

8.10  -.01 

17.2    0.8 

43.41  -.04 

31.8    9.6 

Apr.    9.4 

30.46  -.97 

91.6  44.7 

60.14  -.04 

58.9  +0.1 

8.07  -.04 

18.0  +0.9 

43.34  -.10 

34.4+9.5 

19.4 

30.14    .36 

94.1     9.4 

60.08    .07 

58.8    0.9 

8.02    .06 

19.0.  1.0 

43.21     .15 

36.8    9.3 

29.4 

29.75    .43 

96.3    9.0 

60.00    .08 

58.4    0.4 

7.94     .06 

20.0    1.0 

43.04     .19 

39.0    9.1 

Majr    9.3 

29.30    .47 

98.1     1.5 

59.91     .10 

58.0    0.5 

7.85    .10 

21.0    1.0 

42.82    .99 

41.0    1.8 

19.3 

28.80    .50 

99.4    1.1 

59.81    .10 

57.5    0.6 

7.74     .11 

22.0    1.0 

42.59    .95 

42.6    1.4 

29.3 

28.29  -.58 

100.2  +0.6 

59.70  -.11 

56.9  +0.6 

7.63  -.19 

22.9  40.9 

42.33  -iW 

43.8  41.0 

Jane   8.3 

27.77    .51 

100.5    0.0 

59.59    .11 

56.2    0.7 

7.51     .19 

23.7    0.8 

42.07     .96 

44.6    0.6 

18.2 

27.26    .50 

100.2  -0.5 

59.49    .11 

55.6    0.7 

7.40    .19 

24.4    0.6 

41.81     .96 

45.0  40.1 

28.2 

26.78    .47 

99.5    1.0 

59.38    .10 

54.9    0.7 

7.28    .11 

25.0    0.5 

41.56     .95 

44.9  -0.3 

Jnlj    8.2 

26.33    .49 

98.2    1.5 

59.28    .09 

54.2    0.7 

7.18    .10 

25.4    0.3 

41.32     .93 

44.3    0.8 

18.1 

25.93  -.37 

96.5  -1.9 

59.20  -.08 

53.5  +0.6 

7.08  -.09 

25.6  40.1 

41.09  -.91 

43.3  -1.9 

28.1 

25.59    .31 

94.4    9.3 

59.12    .07 

52.9    0.6 

6.99     .08 

25.7    0.0 

40.90     .18 

41.9    1.6 

Aug.    7.1 

25.31     .94 

91.9     9.7 

59.06    .05 

52.3    0.5 

6.92    .06 

25.5  -0.9 

40.73    .15 

40.1     9.0 

17.1 

25.11     .17 

89.0    3.0 

50.02  -.03 

51.9    0.4 

6.86    .04 

25.2    0.4 

40.60    .11 

38.0    9.3 

27.0 

24.98  -.08 

85.9    3.3 

59.00    .00 

51.6    0.9 

6.83  -.09 

24.7    0.6 

40.51     .07 

35.6    9.6 

Sept    6.0 

24.94    .00 

82.6  -3.4 

9 

59.01  +.09 

51.4  40.1 

6.83  +.01 

23.9  -0.9 

40.47  -.09 

32.8  -9.8 

16.0 

24.98  +.09 

79.1    3.5 

59.05    .05 

51.5-0.9 

6.85    .04 

23.0    1.1 

40.47  4.03 

29.9    3.0 

26.0 

25.12    .19 

75.5    3.6 

59.12    .09 

51.8    0.4 

6.91     .08 

21.8    1.3 

40.53     .09 

26.7    3.9 

Oct.     5.9 

25.36    .98 

72.0    3.5 

59.23    .13 

52.3    0.7 

7.01     .19 

20.3    1.5 

40.64    .15 

23.5    3.3 

15.9 

25.68    .37 

68.5    3.4 

59.38    .17 

53.1     0.9 

7.14    .16 

18.7    1.7 

40.82    .91 

20.2    3.3 

25.9 

26.10  +.46 

65.2  -3.9 

59.56  +.91 

54.1  -1.9 

7.32  +.90 

16.8  -1.0 

41.06  4.97 

16.9  -3.9 

Nov.    4.8 

26.61     .55 

62.0    3.0 

59.79    .94 

55.5    1.5 

7.54     .94 

14.8    9.1 

41.36    .33 

13.8    3.1 

14.8 

27.20    .63 

59.3    9.6 

60.05    .98 

57.1     1.7 

7.79    .97 

12.7    9.9 

41.71     .38 

10.8    9.9 

24.8 

27.86    .69 

56.9    9.9 

60.34     .30 

58.9    1.9 

8.08    .30 

10.5    9.9 

42.11     .49 

8.1     9.6 

Dec.    4.8 

28.57  +.73 

55.0  -1.6 

60.65  +.39 

60.8  -9.0 

8.39  +.39 

8.3  -9.9 

42.55  4.46 

5.7  -9.9 

14.7 

29.32    .75 

53.6    1.1 

60.97    .38 

62.9    9.1 

8.72    .33 

6.1     9.1 

43.02    .48 

3.7    1.7 

24.7 

30.08    .75 

52.8  -0.5 

61.30    .39 

65.0    9.1 

9.05    .33 

4.1     1.9 

43.50    .48 

2.3    1.9 

34.7 

30.82  +.73 

52.6  40.1 

61.61  +30 

67.1  -9.0 

9.38  +.38 

2.2  -1.7 

43.98  4.47 

1.3  -0.6 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

0  Virginia. 

4  Draconis  (H.) 

y  Corvi. 

p  Charoasleontis. 

Mean 
Solar 
Date. 

. 

Right 
Afoension. 

Declination 
NorOi. 

Right 
Ascension. 

Declination 
Nwrtk. 

Klgbt 
Ascension. 

Declination 
SouO. 

Bight 
Ascension. 

Dedination 

h     m 

11  59 

+  9  22 

h     m 

12    6 

+78   15 

h     m 

12     9 

o         / 

-16  53 

h     m 

12  11 

0         f 

-78  89 

(Dec.  30.7) 

15.90  +.39 

48!2  -9.0 

8 

42.03+1.18 

33.9  -«.4 

s 
48.53  +.33 

32.6  -9.1 

s 
34.38fl.S3 

«                1 

29.8-1.4 

Jan.     9.7 

16.22     .31 

46.3     1.8 

43.20  1.15 

33.8  +0.9 

48.86    .39 

34.8    9.3 

35.59  1.17 

31.5    t.0 

19.7 

16.52     .99 

44.7    1.5 

44.32  1.08 

34.3    0.8 

49.17    ..TO 

37.1     9.3 

36.71   1.07 

33.7    9.5 

29.6 

16.79     .95 

43.3    1.3 

45.35    .97 

35.4    1.4 

49.45    .96 

39.3    9.9 

37.72    .94 

36.4    9.9 

Feb.    8.6 

17.03     Si 

42.2    0.9 

46.25    .83 

37.1    9.0 

49.70    JB 

41.5    9.1 

38.60    .80 

39.5    3J 

18.6 

17.22  +.17 

41.4  -0.6 

47.00  +.66 

39.4  44.4 

49.90  +.19 

43.6  -9.0 

39.31  +.64 

42.9-3.5 

28.6 

17.38    .13 

41.0-0.3 

47.56    .47 

42.0    9.8 

50.07    .14 

45.5    1.8 

39.87     .47 

46.6    3.7 

Mar.  10.5 

17.48    .09 

40.8    0.0 

47.92     .96 

44.9    3.0 

50.19    .10 

47.2    1.6 

40.26     .30 

60.3  '3.8 

20.5 

17.55    .05 

41.0  +0.9 

48.08  +.06 

48.0    3.1 

50.27    .06 

48.6    1.4 

40.47  +.13 

54.1     3.6 

30.5 

17.58  +.01 

41.3    0.5 

48.04  -.14 

» 51.1     3.1 

50.31  +.09 

49.8    1.1 

40.52  -.03 

67.8    3.7 

Apr.    9.4 

17.58  -.09 

41.9+0.6 

47.80  -.33 

54.2  +3.0 

56.32  -.01 

60.8  -0.9 

40.40  -.10 

61.5-3.5 

19.4 

17.54     .05 

42.6    0.8 

47.38    .60 

57.0    9.7 

50.30    .03 

51.6    0.6 

40.14     .34 

64.9    3.3 

29.4 

17.48     .07 

43.4    0.8 

46.81     .64 

59.6    9.4 

50.25    .06 

52.1    0.4 

39.73     .48 

68.0    3.0 

May    9.4 

17.41     .08 

44.2    0.9 

46.11      .76 

61.8    9.0 

50.19    .07 

52.4  -0.9 

39.18    .00 

70.8    9.6 

19.3 

17.32     .10 

45.1    0.9 

45.30     .85 

63.5    1.5 

50.10    .00 

52.5    0.0 

38.53    .71 

73.2    9J 

29.3 

17.21  -.10 

46.0  40.8 

44.42  -.91 

64.8  +1.0 

50.01  -.10 

62.4  +0.9 

37.77  -.80 

75.2  -1.7 

June    8.3 

17.11     .11 

46.8    0.8 

43.49     .94 

65  4  +0.4 

49.90    .11 

62.1    0.4 

36.94     .87 

76.7    IJ 

18.3 

17.00    .11 

47.5    0.7 

42.54     .94 

65.6  -O.I 

49.79    .11 

51.7    0.6 

36.04     .91 

77.7    0,7 

28.2 

16.88    .11 

48.2    0.6 

41.60     .93 

65.2    0.7 

49.68    .19 

61.0    0.7 

35.11     .94 

78.1  -0.1 

July    8.2 

16.78    .11 

48.7    0.5 

40.70     .88 

64.2    1.9 

49.56    .19 

50.2    0.8 

34.17     .03 

78.0  +0.4 

18.2 

16.68  -.10 

49.2  40.4 

39.84  -.89 

62.8  -1.7 

49.45  -.11 

49.3  +1.0 

33.25  -.90 

77.3  +0.9 

28.1 

16.58    .09 

49.5    0.9 

39.06     .74 

60.8    99 

49.34     .10 

48.3    1.1 

32.37    .84 

76.1    1.5 

Aug.    7.1 

16.50    .07 

49.6  40.1 

38.38     .64 

58.5    9.6 

49.24     .00 

47.2    1.1 

31.57     .75 

74.4    1.9 

17.1 

J  6.44    .06 

49.6  -0.1 

37.80     .58 

55.7    3.0 

49.16     .07 

46.2    1.1 

30.88     .63 

72.2    9.4 

27.1 

16.39    .03 

49.4    0.3 

37.34     .39 

52.6    3.9 

49.10     .06 

• 

45.1     1.1 

30.32    .48 

69.6    9.7 

Sept.   6.0 

J  6.37  -.01 

49.0  -0.5 

37.01  -.96 

49.2  -3.5 

49.07  -.09 

44.0  +1.0 

29.91  -.31 

66.8  +9.9 

16.0 

16.38  +.03 

48.4    0.7 

36.83  -.11 

45.6    3.7 

49.07  +.01 

43.1    0.8 

29.69  -.13 

63.8    3.0 

26.0 

16.42     .06 

47.5    1.0 

36.80  +.05 

41.9     3.8 

49.10    .05 

42.4    0.6 

29.67  +.08 

60.7    3.1 

Oct.     6.0 

16.51     .10 

46.4    1.9 

36.93    .91 

38.1     3.8 

49.17    .10 

41.9    0.4 

29.85    J» 

57.7    8.0 

15.9 

16.63    .14 

45.1     1.4 

37.22    .38 

34.4    3.7 

49.29    .14 

41 .7  +0.1 

30.25    .50 

54.8    9.8 

25.9 

16.79  +.18 

43.6-1.7 

37.68  +.54 

30.8  -3.5 

49.45  +.18 

41.8-0.3 

30.84  +.69 

52.2  +9.4 

Nor.    4.9 

16.99    .99 

41.8    1.9 

38.30    .70 

27.3    3.3 

49.66    .93 

42.2    0.6 

31.63    .86 

49.9    9.0 

14.8 

17.23     .96 

39  8    9.0 

39.07     .84 

24.2    3.0 

49.90    .96 

43.0    1.0 

32.58  1.09 

48.2    1.5 

24.8 

17.51     .99 

37.8    9.1 

39.98    .97 

21.4    9.5 

50.19     .30 

44.1     1.3 

33.66  1.14 

47.0    0.9 

1 

Dec.    4.8 

17.81  +.31 

35.6  -9.9 

41.01    1.07 

19.1  -9.0 

50.50  +.39 

45.6  -1.6 

34.85  1.99 

1 
46.4  40.3 

14.8 

18.13     .39 

33.4    9.1 

42.12  1.14 

J  7.4     1.5 

50.82     .33 

47.3    1.9 

36.08  1.95 

46.4  -0.4 

24.7 

18.45     .33 

31.3    9.1 

43.2J)  1.18 

16.2    0.9 

51.16    .34 

49.3    9.1 

37.34  1.95 

47.1     1.0 

34.7 

18.78  +.39 

29.3  -1.9 

44.47+1.18 

16.6  -0.9 

51 .49  +.33 

51.5-8.9 

38.57+1.90 

48.4  -1.6 

FIXED  STARS,   1883. 
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APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTOK, 

tj  Virginii. 

.    a'  Crucis. 

/?  Corvi. 

K  Draconis. 

Mean 
Solar 
Date. 

Right 
Aaoenslon. 

Declination 
South, 

Bight 
Aacenaion. 

Deeliaattoa 
South. 

Bight 
Aacension. 

DecUnatloa 
South, 

Bight 
Aaoenaion. 

Declination 
yorth. 

h     m 

12  13 

O          1 

-  0     1 

h     m 

12  20 

-62  26 

h     m 

12  28 

0           1 

-22  44 

h     m 

12  28 

+70  25 

(Dec.  30.7) 

8 

56.17 +.33 

5.9  -9.1 

8 

7.13  +Ji0 

49!2  -1.6 

B 

15.63  +.35 

56.4  Hi.o 

8 

28.65  4.75 

35.5  -1.0 

Jan.     9.7 

56.49    .31 

8.0    9.0 

7.70    .56 

51.1     9.1 

15.98     .34 

58.5    9.9 

29.40    .74 

34.9^-0.3 

19.7 

56.79    .S9 

9.9    1.8 

8.25    .59 

53.5    9.6 

16.30     .31 

60.8    9.3 

30.13    .71 

34.9  +0.3 

29.7 

57.07    JW 

11.7     1.6 

8.74    .46 

56.2    9.9 

16.60     .96 

63.1     9.3 

30.81     .65 

35.6    1.0 

Feb.    6.6 

57.31     .93 

13.2    1.4 

9.18    .40 

59.3    3.9 

16.87     .95 

65.5    9.3 

31.43    .57 

36.8    1.5 

18.G 

57.52  +.18 

14.5  -1.1 

9.54  +.33 

62.6  -3.4 

17.09  +.91 

67.7  -9.9 

31  95  +.47 

38.5  +9.0 

38.G 

57.68     .14 

1.V5     0.9 

9.8:)    .95 

66.0    3.5 

17.28    .17 

69.9    9.1 

32.36    .S6 

40.9    9.5 

Mar.  10.5 

57.80    .10 

16.2    0.6 

10.05     .18 

69.5    3.5 

17.42    .19 

71.8    1.9 

32.66    .94 

43.6    f.8 

20.5 

57.89    .07 

16.6    0.3 

10.19     .10 

73.0    3.4 

17.53    .08 

73.6     1.7 

32.84  +.19 

46.4    3.0 

30.5 

57.93  +.03 

16.8  -0.1 

10.25  +.03 

76.4     3.3 

17.59    .05 

75.2    1.4 

32J90    .00 

49«5    3.0 

Apr.    9.6 

57.94    .00 

16.8  +0.1 

10.25  -.03 

79.6  -3.1 

17.62  +.01 

76.5  -1.9 

32.83  -.19 

52.5  +3.0 

19.4 

57.93  -.03 

16.6    0.3 

10.19     .09 

82.6    9.8 

17.62  -.09 

77.6    1.0 

32.66    .93 

55.5    9.8 

29.4 

57.89    .06 

16.2    0.4 

10.07     .15 

85.3    9.6 

17.59    .04 

78.5    0.8 

32.38    .30 

58.2    9.6 

May    9.4 

57.82    .07 

15.8    0.5 

9.89    .90 

87.7     9.9 

17.54     .06 

79.1    0.5 

32.03    .39 

60.6  .  9.9 

J9.4 

57.75    M 

15.2    0.6 

9.67    JH 

89.7     1.8 

17.46    .06 

79.5  -0,3 

31.60    .45 

62.7     1.8 

29.3 

57.66  -.09 

14.6  40.7 

9.41  -.98 

91.2  -1.3 

17.38  -.10 

79.6    0.0 

31.13 -.50 

64«3  +1.4 

June   8.3 

57.56     .10 

13.9    0.7 

9.  J  2    .31 

92.4    0.9 

17.27    .11 

70.6  40.9 

30.61     .53 

6.5.4    0.9 

18.3 

57.46    .11 

13.2    0.7 

8.80    .33 

93.0  -0.4 

17.16    .19 

79.3    0.4 

30.08    .54 

66.0  +0.3 

28.2 

57.35    .11 

12.5    0.7 

8.46    .34 

93.2  +0.1 

17.04     .19 

78.8    0.6 

29.54     .54 

66.0  -0.9 

July    8.2 

57.24     .11 

11.8     0.7 

8.12    .34 

92.8    0.6 

16.92    .19 

78.1     0.8 

29.01     .jsa 

65.5  .  0.7 

18.2 

57.14  -.10 

11.2  40.6 

7.78  -.34 

92.0  +1.1 

16.79  -.19 

77.2  +1.0 

28.50  -.60 

64.6  -1.9 

28.2 

57.04     .00 

10.6     0.6 

7,45    .39 

90.8    1.5 

16.67     .19 

76.2    1.1 

28.02    .46 

63.0    1.7 

Aug.    7.1 

56.95    .06 

10.1      0.5 

7.15     .99 

89.0    1.9 

16.56    .11 

75.0    1.9 

27.58    .41 

61.1    9.9 

17.1 

56.87    .07 

9.6    0.3 

6.88    .94 

87.0    9.9 

16.46     .09 

73.8    1.3 

27.20     .35 

58.7    9.6 

27.1 

56.82    .04 

9.4. 40.9 

6.67    .18 

84.6    9.5 

16.38    .07 

72.5    1.3 

26.89    .98 

56.0    9.9 

Sept.   6.1 

56.78  -.08 

9.2    0.0 

6.62  -.19 

82.0  +9.7 

16.32  -.04 

71.3  +1.9 

26.64  -.90 

52.9-3.9 

16.0 

56.78  +.01 

9.3  H>.9 

6.44  -.04 

79.2    9.8 

16.30  -.01 

70.1     1.1 

26.48    .19 

49.6    3.4 

26.0 

56.81     .05 

9.6    0.4 

6.44  +.04 

76.5    9.7 

16.31  +.03 

69.0    1.0 

26.42  -.09 

46.0     3.6 

Oct.     6.0 

56.88    .00 

10. 1     0.6 

6.52    .13 

73.8    9.6 

16.37    .06 

68.2    0.7 

26.44  +.08 

42.4    3.7 

15.9 

56.98    .13 

10.9     0.9 

6.70    .99 

71.3    9.4 

16.47    .13 

67.6    0.5 

26.57    .18 

38.6    3.7 

259 

57.13  +.17 

11.9 -IJl 

6.97  +.31 

69.1  44.0 

16.62  +.17 

67.3  40.1 

26.81  +.99 

34.9  -3.6 

Nov.    4.9 

57.32    ill 

13.2    1.4 

7.33    .40 

67.3    1.6 

16.82    .99 

67.3  -0.9 

27.15    .89 

31.4  .3.5 

14.9 

57.56    .S5 

14.8    1.7 

7.76     .47 

66.0    1.1 

17.06    JW 

67.8    0.6 

27.59    .49 

28.0     3.9 

24.8 

57.»2    .98 

• 

16.6    1.9 

8.26     .53 

65.2  40.5 

17.34    .30 

68.6    1.0 

28.13     M 

25J)    9.9 

Dec    4.8 

58.12 +.30 

18,5  -9.0 

8.81  +.57 

65.0  -0.1 

17.65  +.39 

69.7  -1.3 

28.75  +.65 

22.3  --9.4 

14.8 

58.43     .33 

20.6    9.1 

9.39    .50 

65.4    0.7 

17.98    .34 

71.2    1.7 

29.44     .71 

20.1     1.9 

24.8 

58.76    .33 

22.7    9.1 

9.98     .59 

66.4     1.3 

18.33    .35 

73.0    1.9 

30.17     .74 

18.4     1.3 

34.7 

59.08  +.39 

24.8  H8.1 

10.57  +.56 

67.9  -1.8 

18.67  +.34 

75.1  -9.1 

30.92  4.76 

17.4  -0.7 

22 


338 


FIXED  STARS,   1883. 


' 

• 

APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

32^  Camelop.  (H.) 

a*  Can.  Venaticorum. 

d  Virginia. 

a'Virginis. 
(Spica.) 

HeoB 
Solar 
Bate. 

\     * 

m 

Deettnatlon 
North. 

Aao^aton. 

I>ecHiiatlon 

Right 
AsceaaloiL 

Becltnation 

Right 

Decliiifttion 

t 

h      m 

12  48 

O           1 

+84    2 

h     m 

12  50 

+38  56 

h     m 

13    3 

o         / 

-  4  54 

h      in 

13  19 

-  id  33 

1 

(Dec.  30.8) 

11.96-14.16 

3L7  -6.9 

8 

33.54  +..% 

43.9  -1.9 

8 

54.24  +.33 

53.6  -9.0 

8 

2.45  +.33 

1.5-4.0 

Jau.     9.7 

14.14  9.17 

31.1  -0.9 

33.92    .38 

42.3    1.4 

54.57     .39 

55.7    9.0 

2.78     .33 

3.5    9.0 

19.7 

10.30  S.19 

31.2  •t«.4 

34.30    .36 

41.2    0.9 

54.89     .31 

57.6     1.0 

3.11      .39 

5.4    9.0 

29.7 

18.37  1.90 

32.0    1.1 

34.65    .34 

40.6  -0.3 

55.19     .99 

59.5    1.8 

3.42     .» 

7.4    1.9 

Fi»b.    6.6 

20.27  1.78 

33.4    1.7 

34.97    .30 

40.5  +0.9 

55.46     .96 

61.2    1.6 

3.70     .97 

9.2    1.7- 

18.6 

2I.92'»-I.5l 

35.3  +9.S 

35.25  +.96 

41.0  +0.7 

55.71  +.93 

62.7  -1.4 

3.96  +.94 

10.8  -1.6 

28.6 

23.28  1.17 

37.7    9.6 

35.49    .91 

41.9     1.9 

55.<)2     .19 

63.9     l.l 

4.18    .91 

12.3    1.4 

Mat.  10.0 

24.28    .89 

40.5    9.9 

35.67     .16 

43.3     1.6 

56.09    .15 

64.9    0.9 

4.37    .17 

13.5  1.1 ; 

1 

20.5 

24.91     .43 

43.5    3.1 

35.80    .11 

45.0     1.9 

56.22    .11 

65.6    0.6 

4.52    .13 

14.5   0.9; 

30.5 

25.14  +.04 

46.7    3.9 

35.89    .06 

47.0    3.1 

56.32    .08 

66.1    0.4 

4.64     .10 

15.3    0.7! 

Apr.    9.5 

24.99  *-.35 

49.9  +3.1 

35.92  +.01 

49.2  ■W.9 

56.38  +.05 

66.3  -0.1 

4.72  +.07 

15.9  -0.5 

19.5 

24.45    .71 

53.0    3.0 

35.91  -.03 

51.4    9.9 

56.41  +.09 

66.3    0.0 

4.77    .04 

16.2    0.9, 

29.4 

23.57  1.04 

55.8    9.7 

35.86     .07 

53.6    9.9 

56.42  -.01 

66.2  +0.9 

4.79  +.01 

16.4  -«.i 

May    9.4 

22..37  1.33 

58.3    9.3 

35.78    .10 

55.8    9.1 

56.40    .03 

65.9    0.3 

4.78  -.01 

10.4 +0.1  i 

19.4 

20.91  1.67 

60.5    1.9 

35.67    .19 

57.7     1.9 

56.36    .05 

65.5    0.5 

4.76     .04 

16.2   0.9 

29.3 

19.24  1.76 

62.1  +1.4 

35.64  -.14 

59.5  +1.6 

56.30  -.07 

65.0  +0.5 

4.71  -.06 

16.0  +0.3  i 

June    8.3 

17.41   1.89 

63.2    0.9 

35.39     .16 

60.9    1.3 

56.22    .08 

64.4     0  6 

4.64     .08 

15.6    0.4 

16.3 

15.48  1.97 

63.8  +6.3 

35.22    .17 

62.0    1.0 

56.14    .09 

63.8    0.6 

4.56    .09 

15.1     0.5 

28.3 

13.49  1.99 

63.9  -0.9 

35.05    .17 

62.8    0.9 

56.04     .11 

63.1    0.7 

4.46    .10 

14.6    0.6 

July    6.2 

11.51   1.97 

63.4    0.8 

34.88    .18 

63.2    0.6 

55.92    .11 

62.4    0.7 

4.35    .11 

13.9    0.7! 

18.2 

9.58  1.80 

62.3  -1.3 

34.70  -.18 

63.2  +0.9 

55.81  -.19 

61.7  +0.7 

4.23  -.19 

1 

13.3+6.7. 

1 

28.2 

7.74  1.78 

60.7    1.8 

34.53     .17 

G2.9  -6.9 

55.69    .19 

61.1     0.6 

4.11      .19 

12.6    0.7 

Aug.    7.2 

6.03  1.03 

58.6    9.3 

34.36    .16 

62.1     0.9 

55.58    .11 

60.5    0.6 

3.99    .19 

11.8    0.7. 

17.1 

4.50  1.43 

56.2    9.7 

34.22    .14 

61.0    1.3 

55.47    .10 

59.9    0.5 

3.87    .11 

11.1     0.7 

87.1 

3.18  LSI 

53.3    3.0 

34.09    .11 

59.5    1.6 

55.38    .09 

59.4    0.4 

3.76    .10 

10.5    0.6! 

1 

Sept.    6.1 

2.08  -.96 

50.1  -3.3 

33.99  -.06 

57.7  -fl.o 

55.30  -.06 

59.1  +0.3 

3.67  -.08 

1 

9.9+0.5. 

16.0 

1.26    .60 

46.6    3.6 

33.92    .05 

55.6    9.3 

55.25  -.04 

58.9  +6.1 

3.61     .06 

9.4    0.4 

26.0 

0.71     .39 

42.9    3.7 

.33.89  -.01 

53.2    9.5 

55.23    .00 

58.8  -0.1 

3.57  -.09 

9.0+0.9 

Oct.     6.0 

0.48  -.08 

39.1     3  8 

33.91  +.04 

50  6    9.7 

55.24  +.04 

59.0    0.3 

3.58  +.09 

8.9    0.0 

16.0 

0.56  +.35 

35.3    3.8 

33.97    .09 

47.8    9.9 

55.30    .06 

59.5    0.6 

3.62    .07 

9.0-6.9 

25.9 

0.98  +J» 

31.5-8.7 

34.08  +.14 

44.8  -3.0 

55.40  +.13 

60.2  -6.8 

3.71  +.11 

9.3-0.5 

Nov.    4.9 

h72    .91 

27.9    3.5 

34.25    .19 

41.7    3.1 

55.55    .17 

61.1     1.1 

3.85    .16 

9.9    0.7: 

14.9 

2.79  1.99 

24.5    3.9 

34.47    .94 

38.6    3.1 

55.75    .99 

62.4     1.4 

4.03    .91 

10.8    1.0 

24.9 

4.16  1.51 

21.4    9.9 

34.74    .99 

35.6    9.9 

56.98    .95 

63.8    1.6 

4.26    J& 

11.9     1.3 

; 

Deo.    4.8 

5.81    1.76 

18.8  -9.4 

35.05  +.33 

32.8  -9.7 

56.*J6  +98 

65.5  -1  8 

4.53  +.96 

1 

13.4-1.5 

14.H 

7.68  1.97 

16.6     1.9 

35.39     .36 

30.1     9.5 

56.55    .31 

67.4     1.9 

4.82     .31 

15.0    1.7, 

24.8 

9.73  9.11 

15.0     1.3 

35.76    .36 

27.8    9.1 

56.87     .39 

69.4    9.0 

5.14     .39 

16.8    1.9 

34.7 

]1.89-t4L19 

14.0  -0.7 

36.15  +.40 

26.0-1.7 

57.20  +.33 

71.4  -9.0 

6.47  +.33 

18.7  -9.0 

..^^-.      _ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

^  Virginia. 

17  Urae  J 

Wajoria. 

9  Bootia. 

P  Centauri. 

Mean 
Solar 
Date. 

lUght 
AaceosioD. 

Bight 
Aaoenaion. 

Deolinatiim 
North. 

Sight 
Aaoenaion. 

DecUnatifln 
North, 

Bight 

Declinatioii 

h     m 

13  28 

O             1 

0    0 

h     m 

13  42 

-1-49  53 

h      m 

13  49 

+ 18  58 

h     m 

13  55 

-59  48' 

(1)60.  30.8) 

a 
44.42  -|-.a9 

+  6.0  Hi.i 

a 
55.36  +.49 

33.3  -9.9 

a 
7.02  +.39 

55.6  Hi.3 

• 

35.29  +.56 

13.7-0.4 

Jan.     9.8 

44.74    .39 

3.9    9.0 

55.78    .43 

31.4    1.7 

7.34     .33 

53.4     9.0 

35.86    .67 

14.4     0.9 

19.7 

45.06    .31 

2.0    1.8 

56.22    .43 

30.0    1.1 

7.68     .33 

51.6    1.7 

36.43    .56 

15;5   1.4 

«9.7 

45.37    .30 

+  02    1.6 

56  64     .41 

29.2  -0.5 

8.00     .31 

50.1     1.3 

36.99    .54 

17.1      1.8 

Feb.    8.7 

45.65    .97 

-  1.3     1.4 

57.04    .39 

29.0  +0.1 

8.30     .99 

49.0    0.0 

37.51     .51 

19.1    S.9 

J  8.7 

45.91  +.94 

-  2.5  -1.1 

57.41  +.35 

29.4  +0.7 

8.58  +.96 

48.4  -6.4 

38.00  +.46 

21.4  -9.4 

28.6 

46.14     .91 

3.5    0.8 

57.73    .30 

30.4    1.3 

8.83     .93 

48.1    0.0 

38.44     .41 

23.9    9.7 

Mar.  10.6 

46.32    .17 

4.2    0.6 

58.0J     .95 

32.0    1.8 

9.04     .90 

48.3  +0.4 

38.83     .36 

26.7    9.8 

20.6 

46.48    .14 

4.6  -0.3 

58.23    .19 

34.0    9.9 

9.22    .16 

48.9    0.7 

39.15    .30 

29.6    9.0 

30.5 

46.60    .10 

4.8    0.0 

58.39    .13 

36.3    9.5 

9.36    .19 

49.8    1.1 

39.42    .94 

32.6    3.0 

Apr.    9.5 

46.69  +.07 

-  4.7  +«.9 

58.49  +.06 

38.9  +9.7 

9.46  +.00 

51.0  +1.3 

39.63  +.18 

35.5  -9.0 

19.5 

46.74    .04 

4.4    0.4 

58.54  +.09 

41.6     9.7 

9.53    .06 

52.4    1.5 

39.78    .19 

38.4    9.8 

29.5 

46.77  +.01 

3.9    0.5 

58.54  -.03 

44.4    9.7 

9.56  +.00 

54.0     1.6 

39.86  +-.06 

41.2    9.7 

May    9.4 

46.77  -.01 

3.3    0.7 

58.48     .06 

47.1     9.6 

9.57  -.01 

55.6    1.6 

39.89    .00 

43.8    9.5 

19.4 

46.75    .03 

2.6    0.7 

58.38    .19 

49.6    9.4 

9.55    .03 

57.2    1.6 

39.86  -.06 

46.2    9.3 

29.4 

46.70  -*05 

-  1.9  +0.8. 

58.25  -.15 

52.0  +9J3 

9.50  -.06 

58.8  +1.5 

39.78  -.11 

48.4  -9.0 

Jnne    8.4 

46.64     .07 

1.1     0.8 

58.08    .18 

54.0     1.8 

9.44     .06 

60.2    1.4 

39.64    .16 

50.2    1.6 

18.3 

46.56    .09 

-  0.3     0.8 

57.88    Jil 

55.6    1.4 

9.35     .10 

61.5    1.9 

39.46    .91 

51.6    1.3 

28.3 

46.46    .10 

+  0.4     6.7 

57.66    .93 

56.8    1.0 

9.24    .11 

62.7    1.0 

39.23    .95 

52.7    0.9 

July    8.3 

46.36    .11 

1.1     0.7 

57.42    .94 

57.7    0.6 

9.12    .13 

63.6    0.8 

38.96    .98 

53.4  -0.4 

18.2 

46.24  -.19 

+   1.8+0.6 

57.17  -.95 

58.0  +0.1 

8.99  -.14 

64.3  +0.6 

38.67  -.30 

53.6    0.0 

28.2 

46.12    .19 

2.4    0.5 

56.92    .95 

57.9  -0.3 

8.84     .14 

64.7  +0.3 

38..35    .9» 

53.4  +0.5 

Aug.    7.2 

45.99    .19 

2.9    0  5 

56.67    .95 

57.3    0.8 

8.70    .14 

64.9    0.0 

38.03    .39 

52.7    0.0 

17.2 

45.87    .19 

3.3    0.4 

56.42    .94 

56.3     1.9 

8.56    .14 

64.8  -0.9 

37.71     .31 

51.6    1.3 

27.1 

45.76    .10 

3.6  +4>.9 

56.20    .91 

54.8    1.7 

8.42    .13 

64.4    0.5 

37.41     .90 

50.1    1.7 

Sept.   6.1 

45.67  -.06 

+  3.7    0.0 

56.00  -.10 

53.0  -4.1 

8.30  -.11 

• 
63.7  -0.8 

37.14 -.95 

46.3  +9.0 

16.1 

45.59    .06 

3.7  H).l 

55.83    .15 

50.7    9.4 

6.20    .09 

62.8    1.1 

36.92    .19 

46.1     9.9 

26.1 

45.55  -.03 

3.4    0.3 

55.70    .11 

48.1     9.8 

8.13    .06 

61.6    1.4 

36.76    .13 

43.8    9.4 

Oct.     6.0 

45.54  +.01 

3.0     0.6 

55.62  -.05 

45.2    3.0 

8.09  -.09 

60.0    1.7 

.36.67  -.05 

41.3    9.5 

16.0 

45.57    .05 

2.3    0.8 

55.59    .00 

42.0    8.3 

8.09  +.09 

58.3    1.9 

36.66  +.03 

3a8    9.5 

26.0 

45.65  +-.10 

+  1.3  -l.l 

55.62  +.07 

38.6  -3.4 

8.14  +.07 

56.2  -8.1 

36.74  +.19 

36.4  +9.3 

Not.    4.9 

45.77    .15 

+  0.1      1.3 

55.72    .13 

35.2    3.5 

8.23    .19 

54  0    9.3 

36.91     .39 

34.2    9.1 

14.9 

45.94    .19 

-  1.3     1.6 

55.89    .90 

31.6     3.5 

8.38    .17 

51.6    9.5 

37.17    .30 

32.2    1.8 

24.9 

46.15    JO 

3.0    1.8 

56.11     .96 

28.2    3.4 

8.57    .91 

49.0    9.6 

37.52     .38 

30.6    1.4 

Dec.    4.0 

46.40  +.97 

-  4.8  -1.9 

56.40  +.31 

24.9  -3.9 

8.80  +.95 

46.4  -9.6 

37.93  +.46 

29.4  -H).0 

14.8 

46.68    .30 

6.8    9.0 

56.74     .36 

21.9    9.0 

9.07    .99 

43.9    9.5 

38.41     .50 

28.5  +0.4 1 

24.8 
.34.8 

46.99    .31 

8.8    9.1 

57.12    .40 

19.2     9.5 

9.37    .31 

41.4     9.4 

38.94     .54 

28.6  -0.1 

47.31  +.39 

-10.9  -9.1 

57.53  +.49 

16.9  -9.0 

9.70  +.33 

39.1  -9.9 

39.50  +.56 

28.9  -0.6 

uo 


FIXED  STARS,   1883. 


1 

APPAEENT  PLACES  FOB  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

• 

Mean 
Solar 
Date. 

a  DraconiB. 

a  Bootis. 
{Arcturua.) 

9  Bootis. 

p  Bootis. 

Bight 

DeoUnatloii 
North. 

Bight 
Aaoemdon. 

• 

Deollnation 
Korth, 

Bight 
Aacenaion. 

Declinatlaii 
yorth. 

Bight 
Asoenskom. 

DecUn&tkm 
North, 

k     ID 

14     1 

+64  55 

h     m 

14  10 

+ 19  47 

h     m 

14  21 

-1-52  23 

h     m 

14  26 

1 

+30  58  : 

(Dee.  30.8) 

8 

11.81  •f.M 

47.8  -9.9 

8 

19.55  +.39 

88.8  -9.4 

a 
11.97 +.40 

15.0  -d.5 

8 

47.05  +.38 

57.0  -9.6 

Jan.     9.8 

18.38    .58 

45.9     1.6 

19.87     .39 

80.5    9.1 

18.38     .43 

18.6    9.0 

47.38    .34 

54.6    9.9 

19.8 

18.97    .00 

44.5    1.0 

80.19     .39 

18.6     1.8 

18.88    .44 

II. 0     1.5 

47.73     .34 

58.7    1.7 

89.7 

13.57    .60 

43.9  H>.3 

80.58     .39 

17.0     1.4 

13.86    .44 

9.8    0.8 

48.07     .34 

51.8    1.3. 

Feb.    8.7 

14.14     .56 

43.9  +0.3 

80.88     .30 

15.8    1.0 

13.69    .« 

9.3-0.9 

48.40     .38 

50.8    03: 

J8.7 

14.68  +.51 

44.6  +1.0 

81.11  +.97 

15.0  -0.5 

14.10  +.39 

9.4  +0.4 

48.78  +.30 

49.7-0.8 

88.7 

15.17    .45 

45.8    1.6 

81.37     J35 

14.7  -0.1 

14.47    .36 

10.8    1.0 

49.01     .96 

49.7+0.3 

Mar.  10.6 

15.58    .38 

47.7    9.1 

81.60    .91 

14.8  +0.3 

14.80    .30 

11.5     1.6 

49.86    .94 

50.3    0.8 1 

80.6 

15.98    .30 

50.0  .  9.5 

81.79    .18 

15.4    0.7 

15.07     .95 

13.3    9.0 

49.49    M 

51.3    I.2I 

ao.6 

16.18    jai 

50.7    9.8 

81.95    .14 

16.8    1.0 

15.89    .19 

15.5    9.4 

49.67     .16 

58.8    1.6 

A|»r.    9.5 

16..34  +.19 

55.6  +3.0 

88.07  +.11 

17.4  +1.3 

15.46  +.18 

18.1  +9.7 

49.81  +.13 

54.5  +1.9 

19.5 

16.48 +.03 

58.7    3.1 

88.16    .07 

18.8    1.5 

15.56     .08 

80.9    9.9 

49.98    .00 

56.5    9.1 

89.5 

16.40  -.05 

61.8    3.1 

88.88    .04 

80.4    1.6 

15.61  +.08 

83.8    9.9 

49.99    .05 

58.7    9.9 

May    9.5 

16.31     .13 

64.9    9.9 

88.84  +.01 

88.1    1.7 

15.60  -.03 

86.8    9.9 

50.08  +.09 

61.0     9.3 

19.4 

16.14     .90 

67.7  .  9.7 

88.84  -.09 

83.8    1.7 

15.54    .08 

89.6    9.7 

50.08  -.09 

63.3    9J 

89.4 

15.90  -.97 

70.3  +9.4 

88.80  -.05 

85.4  +1.6 

15.43  -.13 

38.8  +9.5 

49.99  -.05 

65.5  491 

June    8.4 

15.61     .38 

78.5    9.0 

88.15    .07 

87.0    1.6 

15.88    .17 

34.6    9.9 

49.98    .08 

67.5    1.9 

18.4 

15.86    .36 

74.4     1.6 

88.07    .09 

38.4     1.3 

15.10     .91 

36.6    1.8 

49.83    .10 

69.3    1.7 

88.3 

14.88    .40 

75.7    1.1 

81.97    .11 

89.6    l.l 

14.87     .94 

38.8    1.4 

49.78    .13 

70.8    1.4 

July    8.3 

14.46     .49 

76.6    0.6 

81.84    .13 

30.6    0.0 

14.68     M 

39.4    1.0 

49.58    .15 

78.1    l.l 

18.3 

14.03  -.44 

76.9  +0.1 

81.71  -.14 

31.3+0.6 

14.36  -JK 

40.8  +0.5 

49.48  -.16 

73.1  +0.8, 

88.8 

13.59     .44 

76.7  -0.4 

81.56    .15 

31.8    0.4 

14.07     .99 

40.5    0.0 

49.85    .18 

73.7  +0.4 

Aug.    7.8 

13.15     .44 

76.0    1.0 

81.41     .15 

38.1  +0.1 

13.78      99 

40.3  -0.4 

49.07    .18 

73.9    0.0 

17.8 

18.78    .49 

74.8    1.4 

81.86    .15 

38.0  -0.9 

13.50     .98 

39.6    0.9 

48.89    .18 

73.7  -0.3 

87.8 

18.31      .39 

73.1     1.9 

81.11      .15 

31.6    0.5 

13.88    .97 

38.4    1.4 

48.70    .18 

73.8    0.7 

Sept.    6.1 

1 1 .94  -.35 

71.0-9.4 

80.96  -.13 

31.0  H).8 

18.95  -.95 

36.8-1.8 

48.54  -.16 

78.3  -l.l  1 

16.1 

11.68    .30 

68.4    9.7 

80.84     .11 

30.0    1.1 

18.78    M 

34.8    9.9 

48.38    .14 

71.1     1.4 

1 

86.1 

11.35     .93 

65.5    3.1 

80.75    .08 

88.8    1.4 

18.58    .18 

38.4    9.6 

48.86    .11 

69.5    1.8 

Oct.     6.1 

11.15     .16 

68.3    3.4 

80.69  -.04 

87.3    1.7 

18.37    .19 

89.6    3.0 

48.16    .07 

67.5    9.1 1 

16.0 

11.03 -.06 

58.8    3.6 

80.66    .00 

85.4     1.9 

18.87  -.07 

86.5    3.9 

48.11  -.03 

65.3    94; 

86.0 

11.00 +.01 

55.1  -3.7 

80.68  +.05 

83,4  -9.9 

18.84    .00 

83.1  -3.4 

48.10  +.09 

68.8  -9.6 

Nov.    6.0 

11.06    .11 

51.4     3.8 

80.75    .10 

81.1      9.4 

18.87  +.07 

19.6    3.6 

48.15    .07 

60.0    9.8 

14.9 

11.81     JM) 

47.6    3.7 

80.87    .14 

18.6    9.6 

18.37    .14 

16.0    3.6 

48.85    .13 

57.1    3.0 

84.9 

11.46     .99 

44.0     3.6 

81.04     .19 

16.0    9.7 

18.54     .91 

18.4     3.6 

48.40    .18 

54.1    3.0 

1 

1 

Dec.    4.9 

11.80  +.38 

40.5  -3.3 

81.86 +.93 

13.3  -9.7 

18.78  +.97 

8.9  -3.4 

48.61  +J» 

1 
61.1  -3.0 

14.9 

18.88    .46 

37.3    3.0 

81.51     .97 

10.6    9.6 

13.09     .33 

5.6    3.9 

48.86    .97 

4&1    9.9 

84.8 

18.71      .69 

34.5    9.5 

81.80    .30 

8.0     9.5 
5.6  -9.3 

13.44     .38 

8.6    9.8 

49.15    .30 

45.3   9.7 
48.8  -9.4 : 

34.8 

13.85  +.67 

38.3  -9.0 

88.11  +.31 

13.84  +.41 

0.0  -9.3 

49.46  +.33 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

t 
1 

5  Vram  Minoris. 

flS  Centauri. 

e  BootiB. 

a'  Libre. 

Hera 
Solar 
Bate. 

4 

Right 
Ajcenaion. 

DecIinatioD 
North. 

Right 
Afloenaioii. 

Declinatioit 
South. 

Right 
Ascenaioxi. 

Declination 
North. 

Right 
Ascension. 

Declinfltion 
South. 

h     m 

14  27 

+76°  12 

h     m 

14  31 

• 

-60  21 

h     m 

14  89 

+2i  83 

h     m 

14  44 

-15*33' 

(Dec.  30.8) 

48.98  +.83 

39.8  -9.3 

B 

4J  .83  +.54 

0,2  +0.1 

52.43  +.31 

55.8  -9.5 

s 
24.63  +.31 

13.6  -1.4 

Jan.     9.8 

43.85     91 

37.8    1.7 

41.79     .56 

0.3  -0.4 

52.75    .33 

53.4     9.9 

24.95    .39 

15.1     1.5 

19.8 

44.79     .96 

36.4     1.1 

48.35    .57 

1 .0     0.9 

53.08    .34 

51.3    1.8 

85.28    .33 

16.7     1.6 

89.7 

45.77     ,98 

35.6  -0.4 

42.98     .56 

2.1      1.3 

53.41     .33 

49.7     1.4 

25.61     .39 

18.3     1.6 

Feb.    8.7 

1 

46.74     .96 

35.5  +0.9 

43.47    .53 

3.5    1.7 

53.74     .39 

48.6    0.9 

25.93    .31 

19.8     1.5 

1 

j            18.7 

47.68  +.91 

36.1  +0.9 

43.99  +.50 

5.4  -9.0 

54.05  +.30 

47.9  -0.4 

86.23  +.99 

21.3-1.4 

28.7 

48.54     .89 

37.3    1.5 

44.47    .46 

7.5     9.3 

54.34     .98 

'   47.8+0.1 

26  51     .97 

22.6     1.3 

Mar.  10.6 

49.31     .71 

39.1    9.1 

44.91     .41 

9.9     9.5 

54.60     .94 

48.2    0.6 

26.77     .94 

23.8    i.i 

20.G 

49.95    .57 

41.4    9.5 

45.89     .36 

12.5    9.6 

54.83     .91 

49.0    1.0 

27.00    .91 

24.8    0.9 

30.6 

50.45    .49 

44.1     9.9 

45.62    .30 

15.2     9.7 

55.02     .18 

50.2    1.4 

27.20    .18 

25.6    0.7 

Apr.    9.6 

50.79  +.96 

47.8  +3.1 

45.89  +.94 

17.9  -9.8 

56.18  +.14 

51.8  +1.7 

27.37  +.16 

26.3  -0.6 

19.5 

50.98  +.10 

50.3    3.9 

46.10     .18 

20.7    9.8 

55.30    .10 

53.7    9.0 

27.51     .13 

26.8    0.4 

29.5 

51 .00 -.06 

53.6    3.9 

46.85     .19 

23.4    9.7 

55.38    .07 

55.8    9.1 

27.62    .10 

27.1     0.3 

May    9.5 

50.86    SI 

56.7    3.1 

46.34  +.06 

86.0    9.5 

55.43  +.03 

57.9    9.9 

27.70     .07 

27.3  -0.1 

19.4 

50.58    .35 

59.8    9.9 

46.37    .00 

88.5    9.3 

55.45    .00 

60.  L    9.9 

27.75    .04 

27.3    0.0 

89.4 

50.16  -.48 

68.5  +9.6 

46.34  -.06 

30.7  -9.9 

65.43  -.03 

62.8  +9.1 

87.78  +.01 

27.3  +0.1 

June    8.4 

49.61     .60 

64.9    9.9 

46.24     .19 

32.8    1.9 

55.39    .06 

64.2    1.9 

27.77  -.09 

27.1     0.9 

;       18.4 

48.97    .69 

66.9    1.8 

46.09    .17 

34.5    1.6 

55.31     .00 

66.1     1.7 

87.74     .05 

26.9    0.3 

!           88.3 

48.84     .77 

68.5    1.3 

45.89    .93 

3.').9    1.9 

55.21     .11 

67.7    1.5 

87.68    .07 

26.6    0.3 

July    8.3 

47.44     .89 

69.5    0.8 

45.64     .97 

36.9    0.8 

55.09    .13 

69.0    1.9 

27.60    .10 

26.2    0.4 

18.3 

46.59  -.86 

70.0  +0.3 

45.35  -.31 

37.5  -0.4 

54.94  -.15 

70.0  +0.9 

87.49  -.19 

25.8  +0.5 

88.3 

45.78    .88 

70.0  -0.3 

45.03    .33 

37.6    0.0 

54.78    .17 

70.7    0.5 

27.36    .13 

85.8    0.5 

Aug.    7.8 

44.84     .87 

60.4    0.8 

44.68    .35 

37.4  +0.5 

54.61     .18 

71.1  +0.9 

87.88    .15 

84.7    0.6 

17.8 

43.97    .85 

68.4    1.3 

44.33     .a<> 

36.7    0.9 

54.43    .18 

71.1  -0.9 

87.07    .15 

24.1    0.6 

87.8 

43.14     .81 

66.8    1.8 

43.99    .34 

35.5    1.3 

54.25    .18 

70.8    0.5 

86.98    .15 

23.5    0.6 

Sept.   6.1 

48.36  -.74 

64.7  -9.3 

43.66  -.31 

34.0+1.7 

54.08  -.16 

70.1  -0.9 

86.77  -.14 

22.9  +0.6 

16.1 

41.65    .66 

62.8    9.7 

43..38    .96 

32.2    9.0 

53.92    .14 

69.0    1.9 

86.64     .19 

22.3    0.5 

86.1 

41.03     .56 

59.4    3.0 

43.14     .90 

30.0     9  9 

53.79    .19 

67.6    1.5 

26.53     .09 

21.8    0.5 

Oct.     6. 1 

40.53     .44 

56.8    3.3 

48.98    .13 

27.7    9.4 

53.69    .06 

66.0    1.9 

26.45    .06 

21.4    0.3 

16.0 

40.15    .31 

58.7    3.6 

42.89  -.05 

25.2    9.5 

53.63  -.04 

63.9    9.9 

26.42  -.09 

21 .2  +0.9 

86.0 

39.91  -.16 

49.0  -3.7 

42.89  +.04 

22,8  +9.4 

53.61  +.01 

61.6-9.4 

26.42  +.03 

21.1    0.0 

Nov.    5.0 

39.84     .00 

45.8    3.8 

42.98    .14 

20.4    9.3 

53.65    .06 

59.0    9.7 

26.48    .06 

21.2  -0.9 

15.0 

39.98  +.17 

41.4    3.8 

43.16    .93 

18.2    9.0 

53.73    .11 

56.3    9.8 

26.58    .13 

21.5    0.5 

84.9 

40.18    .33 

37.7    3.6 

43.44    .33 

16.4    1.7 

53.87    .16 

53.4    9.9 

26.74     .18 

22.1    0.7 

Dec.    4.9 

40.59  +.40 

34.8  -3.4 

43.80  +.40 

14.8+1.3 

54.06  +.91 

50.4  -9.9 

26.94  +.93 

22.9-0.9 

14.9 

41.16     .64 

30.9    3.1 

44.23     .46 

13.7    0.9 

64.30     .96 

47.5    9.9 

27.19    .96 

24.0    1.9 

84.8 

41.87    .77 

88.0    9.6 

44.72    .51 

13.1  +0.4 

54.57     .99 

44.8    9.7 

27.47     .99 

25.2    1.3 

34.8 

42.69  +.87 

85.7  -9,1 

45.25  +.55 

13.0-0.1 

54.88  +.31 

42.2  ^.4 

27.78  +.39 

26.7-1.5 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
SoUr 
Dttte. 


(Dec.  30.8) 

Jan.     9.8 

19.8 

29.8 

Feb.    8.7 

18.7 
28.7 
Mar.  10.7 
20.6 
30.6 

Apr.  9.6 
19.5 
29.5 

May  9.5 
19.5 

29.4 

June  8.4 
16.4 
28.4 

Jul/    8.3 

18.3 
28.3 
Aug.  7.2 
17.2 
27.2 

Sept.  6.2 
16.1 
26.1 

Oct.  6.1 
16.1 

26.0 

Nov.    5.0 

15.0 

24.9 

Dec  4.9 
14.9 
24.9 
«54.o 


fi  Ursoe  Minoris. 


Bight 
Aaoension* 


h     m 

14  50 


59.:)6  +.70 
60.12  .79 
60.94  .85 
61.81  .88 
62.69    .88 

63.56  4*.84 
64.38  .78 
65.12  .09 
65.76  M 
66.28    .46 

66.67  +.39 

66.92  .18 
67.02  +.04 
(i6.99  -.11 
66.81     .94 

66.51  -.36 
66.09    .47 

65.57  .67 
64.96  .65 
64.28    .71 

63.54  -.76 
62.76  .70 
61.96  .60 
61.16     .80 

60.37  .77 

59.62  -.79 

58.93  .66 
58.31  .58 
57.78  .48 
57.36     .36 

57.07  -.93 
56.91  -.06 
56.91  +.07 
57.05     J39 

57.35  +.37 
57.80     .51 

58.38  .64 
59.07  +.74 


Declinatioii 
North. 


+74  37 

45.0  -9.6 
42.6  9.0 
40.9     1.4 

39.8  0.8 

39.4  -O.J 

39.6  +0.6 

40.5  1.9 

42.0  1.8 

44.1  9.3 

46.6  9.7 

49.5  +3.0 

52.6  3.9 

55.9  3.9 

59.1  3.9 

62.3  3.0 

65.2  49.8 

67.8  9.5 

70.1  9.1 

72.0  1.6 

73.3  1.1 

74.2  +0.6 

74.5  +0.1 

74.4  -0.5 

73.6  1.0 

72.4  1.5 

70.7  -9.0 

68.5  9.4 

65.9  9.8 
62.9    3.1 

59.6  3.4 

56.1  -3.6 
52.4    3.8 

48.6  3.8 

44.8  3.7 

41.1  -3.5 

37.7  3.3 
34.6  9.9 
.^.0  -9.4 


j3  Bootis. 


Bight 
Aaoenaion. 


h     m 

14  57 


31.65+39 

31.98  .35 
32.34  .36 
32.71  .37 
33.08    .36 

33.43  +.35 
33.77     .39 

34.07  .99 
34.34     .95 

34.57  M 

34.76  +.17 
34.90  .19 
35.01  .08 
3.5.06  +.04 

35.08  .00 

35.06  -.04 

34.99  .08 

34.89  .11 
34.76  .15 
34.60    .17 

34.41  -.90 
34.21  .91 
33.98  .93 
33.75  .93 
33.52    .93 

33.30  -.99 

33.09  .90 

32.90  .17 
32.75  .13 
32.64    .09 

32.58  -.03 
32.58  +.09 
32.63  .08 
32.74    .14 

32.92  +.90 
33.15    .95 

33.42  .30 
33.74  +.34 


Declination 
North. 


+40  50 


// 


58.1  -9.8 

55.5  9.4 
5.3.4  1.9 
51.7     1.4 

50.6  0.8 

50.1  -0.9 

50.3  +0.4 
51.0    1.0 

52.2  15 
53.9    1.9 

56.0  +9.9 

58.4  9.5 
61.0    9.7 

63.6  9.7 
66.4    9.7 

69.0  +9.6 
71.4    9.4 

73.7  9.1 
75.6    1.8 

77.2  1.4 

78.4  +1.0 

79.3  0.6 
79.6  +0.9 
79.6  -0.3 

79.1  0.7 

78.2-1.1 

76.8  1.6 

75.1  9.0 

72.9  9.3 

70.4  9.7 

67.6  -9.9 
64.6  3.1 
61.3  3.3 
58.0    3.4 

54.6  -8.3 

51.3  3.9 

48.2  3.0 

45.4  -9.6 


p  Librae. 


Bight 
Ascension. 


h     m 

15  10 


42.75  +.99 
43.06  .31 
43.37  .39 
43.69     .39 

44.00  .31 

44.:iO  +.30 
44.59     .98 

44.86  .95 
45.10  .93 
45.31     .90 

45.50  +.17 
45.66    .15 

45.79  .19 

45.89  .09 
45.97     .06 

46.01  +.03 
46.03     .00 

46.02  -.03 
45.97    .06 

45.90  .08 

45.81  -.11 
45.69  .13 
45.55  .14 
45.40    .15 

45.25  .15 

45.10  -.15 
44.95    .14 

44.82  .11 

44.73  .08 

44.66  -.04 

44.64    .00 

44.67  +.05 

44.74  .10 

44.87  .15 

45.05  +.90 

45.26  .94 
45.52    .97 

45.80  +.90 


Declination 
South. 


-  8  56 


// 


do."  ~"1.6 

60.5  1.6 

62.1  1.6 

63.6  1.5 
65.0     1.4 

66.3  -19 

67.4  1.0 

68.3  0.8 

69.0  0.5 

69.4  0.3 

69.6  -0.1 

69.6  +0.1 

69.5  0.9 

69.2  0.3 
68.8    0.4 

68.4  +0.5 

67.8  0.5 

67.3  0.6 

66.7  0.6 

66.1  0.6 

65.6  40.6 
65.0    0.6 

64.4  0.5 

64.0  0.5 

63.5  0.4 

63.1  +0.4 

62.8  0.3 

62.6  +0.1 

62.5  0.0 

62.6  -0.9 

62.9  -0.4 

63.3  0.6 

64.0  0.8 

64.9  1.0 

66.1  -1J8 

67.4  1.4 
68.8  1.5 
70.4  -1.6 


^>  Bootis. 


Bight 
Asoension. 


h     m 

15  20 


3.51  +.30 
3.82  .39 
4.16  .34 
4.51  .35 
4.86    .35 

5.21  +.34 
5.54     .39 

5.85  M 
6.13  .96 
6.37     JSQ 

6.58  +.19 
6.75    .15 

6.88  .11 
6.96  .07 
7.01  +.03 

7.01  -.01 
6.98  .05 
6.91  .09 
6.81  .19 
6.67     .15 

6.51  -.18 

6.32  .90 
6.11     .99 

5.89  .93 
5.66     .93 

5.43  -.99 

5.22  .91 

5.02  .18 

4.86  .15 

4.73  .10 

4.65  -.05 
4.62  .00 
4.65  +.06 

4.74  .19 

4.88  +.17 
5.08    .93 

5.33  .97 
5.62  +.31 


Declinatimi 
North. 


+  37  46 

68.4  -«; 

65.7  9.5 
63.4  9.1 
61.6    1.6 

60.3  1.0 

59.6-0.4 

50.4  40 J 
59.9    0.7 

60.8  IJ 
62.3    1.7 

64.2  49.1 

66.5  9.4, 


69.0 
71.6 
74.3 


9.6 
9.7 
9.7 


76.9  4^6! 

79.5  9.4 

81.8  9.S 

83.9  1.9 

85.7  1.6  i 

87.1 +IJ' 

88.2  0.9 

88.8  40.4 

89.0  0.0 
88.8  -0.4 

88.2-0.8 

87.1  1.3 

85.6  1.7 
83.8    9.1 1 
81.5   9.4' 

79.0  -9.7 , 

76.1  3.0 1 
73.0    3J 
69.8    3.3 

66.5  -3.3 

63.3  SJij 

60.2  3.0! 
57.2-9.6' 
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APPARENT  PLACES  FOR  THE  in>PER  TRANSIT  AT  WASHINGTON. 

y*  Urstt  MinoriB. 

a  CoronaB  Borealis. . 

a  Serpentis. 

e  SerpentiB. 

Mean 
Solar 
Dftte. 

Right 
Ascension. 

DeoUnation 
North. 

Rifirht 

Asoension. 

Declination 

yortk. 

lUght 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

• 

h     m 

.    15  2J). 

.+72*  14 

h     m 

15  29 

• 

+27    6 

h     m 

15  38 

O           / 

+  6  47 

h     m 

15  44 

o         / 

+  4  49 

(Dee.  30.9) 

S 

51.50  +.56 

47.8  -9.9 

s 
43.57  +.97 

26.9  -9.7 

s 
30.10 +.96 

39.4  -9.1 

58.84  +.96 

51.0  -9.0 

Jan.     9.8 

52.10     .65 

45.2    9.4 

43.86    .30 

24.3    9.4 

30..38     .99 

37.4    9.0 

59.11     .98 

49.0     1.0 

19.8 

52.79    .71 

43.0     1.8 

44.17     .39 

22.0    9.1 

30.67     .30 

35.5    1.8 

59.40    .30 

47.1     1.8 

29.8 

53.53    .76 

41.5     1.9 

44.49    .39 

20.2    1.7 

30.98    .31 

33.8    1.6 

59.70    .30 

45.5     1.6 

Feb.    8.8 

54.30    .77 

40.6  -0.5 

44.81     .39 

18.7    1.9 

31.28    .30 

32.3    1.3 

60.01     .30 

44.0    1.3 

18.7 

55.07  +.76 

40.4  +«.l 

45.13  +.31 

17.8  -0.7 

31.58 +.30 

31.2-1.0 

60.31  +.30 

42.9  -1.0 

88.7 

55.82    .79 

40.9    0.8 

45.44    .30 

17.4  -0.9 

31.87    .98 

30.4    0.6 

60.60    .98 

42.0    0  6 

Mar.  10.7 

56.51     .66 

42.1     1.4 

45.73    .97 

17.5  +0.4 

32.14     .96 

30.0  -0.9 

60.87    .97 

41.6-0.3 

ao.7 

57.13    .58 

43.8    9.0 

45.99    .95 

18.1    0.8 

32.40     .94 

29.9  +0.1 

61.13     .94 

41.5    0.0 

30.6 

57.66     .48 

46.1     9.5 

46.22    .99 

19.1      1.3 

32.62    .99 

30.2    0.4 

61.36    .99 

41.7  +0.4 

Apr.    9.6 

58.09  +.37 

48.7  +9.8 

46.43  +.19 

20.6  +1.6 

32.83  +.19 

30.8  +0.7 

61.57 +.90 

42.2  +0.6 

19.6 

58.40    .95 

51.7    3.1 

46.60    .15 

22.4    9.0 

33.00    .16 

31.7    l.O 

61.75    .17 

43.0    0.9 

t29.5 

58.59    .13 

54.9    3.9 

4673    .19 

24.4    9.1 

33.15    .13 

32.8    IJi 

61.90    .14 

44.0    1.1 

May    9.5 

58.66  +.01 

58.2    3.3 

46  84    .09 

26.7    9.3 

33.27    .11 

34.0    1.3 

62.03    .11 

45.1     1.9 

19.5 

58.61  -.11 

61.4     3.9 

46.90    .05 

29.0    9.3 

33.36    .08 

35.4     1.4 

62.13    .06 

46.4    1.3 

S9.5 

58.44  -.99 

64.6  +3.0 

46.94  +.09 

31.3+9.3 

33.42  +.06 

36.8  +1.4 

62.20  +.05 

47.6  +1.3 

June   8.4 

58.17    .33 

67.5    9.8 

46.94  -.09 

33.5    9.9 

33.46  +.08 

38.2    1.4 

62.24  +.09 

49.0    1.3 

18.4 

57.79     .49 

70.1     9.4 

46.90     .05 

35.7    9.0 

33.45  -.08 

39.5    1.3 

62.24  -.01 

50.3     1.3 

28.4 

57.32     .51 

72.3    9.0 

46.83    .08 

37.6    1.6 

33.42    .05 

40.8    1.9 

62.22    .04 

51.5    1.9 

July    8.4 

56.78     .58 

74.1     1.6 

46.74    .11 

39.2    1.5 

33.36    .06 

42.0    1.1 

62.16    .07 

52.7    1.1 

18.3 

56.17  -.63 

75.4  +1.1 

46.61  -.14 

40.6  +1.9 

33.27  -.10 

43.0  +1.0 

62.07  -.10 

53.7  +0.9 

28.3 

55.52     .67 

76.2  +0.6 

46.46    .16 

41.7    0.9 

33.16    .13 

43.9    0.8 

61.96    .19 

54.5    0.8 

Aug.    7.3 

54.83    .70 

76.5    0.0 

46.29    .18 

42.5    0.6 

33.02    .15 

44.6    0.6 

61. as    .14 

55.2    0.6 

17.2 

54.12    .71 

76.2  -0.5 

46.10    .19 

42.9  +0.9 

32.86    .16 

45.1     0.4 

61.68    .16 

55.8    0.4 

27.2 

• 

53.41     .70 

75.5    1.0 

45.90    jao 

42.9  -0.1 

32.70    .16 

45.4  +0.9 

61.52    .16 

56.1     0.3 

8«pt.   6.2 

52.72  -.67 

74.2  -1.5 

46.71  -.10 

42.6  -0.5 

32.54  -.16 

45.5    0.0 

61.35 -.17 

66.3  +0.1 

16.2 

52.06     .63 

72.5    9.0 

45.52    .18 

41.9    0.9 

32.:)8    .15 

45.4  -0.9 

61.19    .16 

56.2  -0.9 

26.1 

51.46     .57 

70.2    9.4 

45.35    .16 

40.8    1.9 

32.23    .14 

45.1    0.5 

61.04     .14 

56.0    0.4 

Oct.     6. 1 

50.92     .49 

67.6    9.8 

45.21     .13 

39.4     1.6 

32.11     .11 

44.5    0.7 

60.91     .11 

55.5    0.6 

16.1 

50.48     .40 

64.6    3.9 

45.10    .09 

37.6    1.9 

32.01     .07 

43.7     1.0 

60.82    .08 

54.8  .0.8 

260 

50.14  -.98 

61.3  -3.4 

45.03  -.05 

35.5  -9.9 

31.96 -.03 

42.6  -1.9 

60.76  -.04 

63.8  -l.l 

Nor..  6.0 

49.91     .16 

57.7    3.6 

45.01     .00 

33.1      9.5 

31.95 +.01 

41.3    1.4 

60.74  +.01 

52.6    1.3 

15.0 

49.82  -.03 

54.0    3  8 

45.04  +.06 

30.5    9.7 

31.99    .06 

39.7    1.7 

60.78    .06 

51.2    1.5 

25.0 

49.86 +.11 

50.2    3.8 

45.12    .11 

27.7    9.9 

32.08    .11 

38.0    1.8 

60.86    .11 

49.5    1.7 

Dec.    4.9 

50.03  +.94 

46.5  -3.7 

45.26  +.16 

24.8  -9.9 

32.22  +.16 

36.0  -9.0 

60.99  +.15 

47.7-1.9 

14.9 

50.34    .37 

42.9    3.5 

45.44     .91 

21.9    9.9 

32.40    J» 

34.0    9.1 

61.17    JW 

45.8    9.0 

24.9 

50.78    .49 

39.6    3.9 

45.67     .35 
45.94  +.98 

19.0    9.8 

32.62    .94 

31.9    9.1 

61.39     .94 

43.8    9.0 

1           34.9 

51.33 +.60 

36.6  -9.7 

16.3  -«.6 

32.88  +.97 

29.8  -4.1 

61.64  +Jr7 

41.8-9.0 
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• 

APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
1 

C  Urse  J 

Vlinoris. 

f  Corone  Borealis. 

6  Scorpii. 

1 
fi'  Scorpii.           , 

Mean 
Solar 
Date. 

1 
1 

Bight 
Asoension. 

Declination 
North. 

Right 
Aacenaion. 

Declination 
North, 

Right 
Aacenaion. 

South. 

Aacenaion. 

DcclinaUon  ! 
South,      i 

li      m 

15  48 

+  78     8 

■ 

h     ni 

lb  52 

+27  12 

h     m 

15  53 

O           1 

-22  17 

li     ni 

15  58 

- 19  28'  j 

(Dec.  30.9) 

8 

9.06  +.67 

63.7  -3.0 

8 

44.08  +.96 

58'.'l  -9.8 

8 

34.93  +.98 

8.6  -0.7 

8 

38.00 +.97 

1 

H 

56.8  --0.8 

Jan.     9.9 

9.81     .83 

59.9    9.6 

44.35     .98 

55.5    9.5 

35.33    .31 

9.4     0.9 

38.39    .30 

57.7    1.0 

19.8 

10.70     .85 

.S7.6    9.1 

44.65    .30 

53.1     9.9 

35.54    .39 

10.4    1.0 

38.60    .39 

58.7    1.1 

39.8 

11.71   1.04 

55.8    1.5 

44.96     .39 

51.1     1.8 

35.87    .33 

il.4    1.1 

38.93    .39 

59.8    1.1 

Feb.    8.8 

13.78  1.10 

54.6    0.8 

45.38    .38 

49.6     1.3 

36.30    .33 

13.4    1.1 

39.35    .39 

60.9    1.1 

18.7 

1.3.89  l.U 

54.3  -0.1 

45.60  +.39 

48.5  -0.8 

36.53  +.39 

13.5  -1.1 

39.57  +.39 

61.9  -1.0 

38.7 

14.98  1.08 

54.4  +0.5 

4.5.91     .30 

47.9  -0.3 

36.85    .31 

14.6    1.0 

39.89    .31 

63.9    0.9 

Mar.  10.7 

16.03  1.01 

55.3    1.9 

46.31     .98 

47.9  -^,9 

37.15    .30 

1.5.5    0.9 

40.19    jsa 

63.8    0.8 

30.7 

16.99    .91 

56.7     1.8 

46.48     M 

48.4    0.7 

37.44    .97 

16.4    0.8 

40.47     .97 

64.5    0.7 

30.6 

17.84    .78 

58.8    9..-: 

46.73     .94 

49.4     1.9 

37.70     .95 

17.3    0.7 

40.73    .95 

65.3    0.6 

Apr.    9.6 

18J>4  +.63 

61.3  +9.7 

46.96  +.91 

50.8  +1.6 

37.94  +.93 

17.8  -^.6 

40.97  +.93 

65.7 -0J» 

19.6 

19.09    .46 

64.1     3.0 

47.15    .18 

53.6    1.9 

38.15    .90 

18.4    0.5 

41.16    .90 

66.1     0.3 

39l0 

19.46     .98 

67.3     3.9 

47.31     .14 

54.6    9.9 

38.34     .17 

18.8    0.4 

41.37     .17 

66.4    0.9 

May    9.6 

19.64  +.09 

70.5    3.3 

47.43    .11 

56.9    9.3 

38..50    .14 

19.3    0.3 

41.53    .14 

66.6    0.1 

19.5 

19.64  -.09 

73.8    3.3 

47.53    .07 

59.3    9.4 

3863    .11 

19.5    0.3 

41.66    .11 

66.7  -0.1 ; 

39.5 

19.45  -.87 

77.0  +3.1 

47.58  +.04 

61.6+0.4 

38.73  +.06 

19.7  -0.9 

41.76 +.08 

66.7    0.0 

June    8.4 

19.10     .44 

80.0    9.9 

47.60    .00 

64.0     9.3 

38.78    .04 

19.9    0.1 

41.83    .05 

66.7    0.0 

18.4 

18.58     .50 

83.8    9.6 

47.58  -.03 

66.3    9.9 

38.80  +.01 

30.0  -0.1 

41.85 +.01 

66.6  +«.i 

38.4 

17.91     .73 

85.3    9.9 

47.53    .07 

68.3    9.0 

38.80  -.03 

30.0    0.0 

41.85 -.09 

66.5    0.1 

July    8.4 

17.13     .85 

87.3    1.8 

47.45    .10 

70.1     1.7 

38.75    .06 

30.0  +0.1 

41.81     .06 

66.4    0.9 

ia3 

16.31  -.95 

88.9  +1.4 

47.33  -.13 

71.7  +1.4 

38.67  -.09 

19.9  +«.l 

41.73 -.09 

66.3+0.2' 

38.3 

15.33  1.03 

90.0    0.9 

47.19    .16 

73.0    1.1 

38..56    .19 

19.7    0.9 

41.63    .19 

66.0    03* 

Aug.    7.3 

14.16  1.08 

90.6  +0.4 

47.03    .16 

73.9    0.8 

38.43    .15 

19.5    0.3 

41.50    .14 

65.7     0.3! 

17.3 

13.07  1.11 

90.7  -0.9 

46.63    .19 

74.5  •H.4 

38.37    .16 

19.3    0.4 

41.35    .16 

65.3    0.4 ' 

37.3 

11.95  l.U 

90.3    0.7 

46.63    .90 

74.7    0.0 

38.10    .17 

18.8    0.4 

41.18    .17 

64.9    0.4 

Sept.    6.3 

10.85  1.09 

89.3  -1.9 

46.43  -.90 

74.6  -0.3 

37.93  -.18 

18.3  +0.5 

41.00  -.17 

64.5 +4U 

16.3 

9.78  1.04 

87.9    1.7 

46.33    .19 

74.0    0.7 

37.75    .17 

17.8    0.5 

40.83    .16 

64.0     0.5 ; 

36.1 

8.78    .06 

86.0    2.1 

46.05    .17 

73.1     l.I 

37.59    .15 

17.3    0.6 

40.67    .15 

63.6    0.5, 

Oct.     6.1 

7.86     .86 

83.6    9.6 

45.88    .U 

71.8    1.5 

37.46    .19 

16.6    0.6 

40.54     .19 

63.1    0.4 

16.1 

7.06     .73 

80.9    9.9 

45.75    .11 

70.3    1.8 

37.35    .08 

16.1     0.5 

40.43    .08 

63.7    0.41 

36,1 

6.40  -.58 

77.8  -«.9 

45.66  -.07 

68.3  -9.1 

37.39  -.04 

15.6  +0.4 

40.37  -.04 

63.4+0.3 

Nov.    5.0 

5.90    .41 

74.4    3.5 

45.61  -.09 

66.0    9.4 

37.38  +.01 

15.3    0.3 

40.35  +.01 

63.3  44.1 

15.0 

5.58    .99 

70.8    3.6 

45.63  +.03 

63.4     9.6 

37.33    .07 

15.0  +0.1 

40.38    .06 

63**3    0.0 

35.0 

5.45  -.03 

67.1     3.7 

45.67    .08 

60.7    9.8 

37.43    .19 

15.0  -0.1 

40.47    .11 

63.3  -0.9 

1 

Deo.    5.0 

5.53  +.18 

63.4  -3.7 

45.78  +.14 

57.8  -9.9 

37.56  +.17 

15.3  -0.3 

40.61  +.16 

1 
63.6  -0.4 

14.9 

5.80    .38 

59.8    3Ji 

45.94    .19 

54.9    9.9 

37.76    .99 

15.5    0.5 

40.80    J91 

63.1    0.6 

34.9 

6.37     .56 

56.4    3.9 

46.15    .93 

53.0    9.8 

38.00    .96 

16.1    0.6 

41.03    .95 

63.8   0.8 

.34.9 

6.93  +.74 

.')3.4  -4.9 

46.40  +.96 

49.3  -9.7 

38.38  +.90 

16.8  -0.6 

41.30 +.98 

64.6  -0.9 

FIXED  STABS,   1883. 
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APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Bate. 

Groombridge  2380. 

i  Ophiuchi. 

r  Hereulis. 

* 

a  Scorpii. 
L            {Antarts.) 

Itigbt 
Aacenaion. 

DeoUnation 
North. 

Right 
AaoensioB. 

DeoUnatton 
South. 

RifSht 
Aseenalon. 

BeolmatiaD 
North. 

Right 

Declination 
Swth. 

16    5 

-1-68      6 

h      m 

16    8 

O           1 

-  3  28 

b     m 

16  16 

-f-46  35 

b     m 

16  22 

-26  10 

(Dec.  30.9) 

■ 

56.83  •»>.38 

57"9  -3.9 

■ 

18.65  +.95 

88.7  -1.6 

• 

18.14  +.96 

86.9  -3.9 

■ 
13.89  +.97 

*8.'4  H».4 

1  Jan.     9.9 

57.86     .47 

54.8    9.8 

18.91     .97 

30.3    1.6 

18.48    .30 

83.8    9.9 

14.17     .30 

8.9    0.5 

19.8 

57.77    .64 

58.8    9.4 

13.80    M 

31.8    1.5 

18.74    .84 

81.1     9.5 

14.48    .39 

9.4    0.6 

99.8 

58.34     .eo 

50.1     1.6 

13.49    .30 

3.3.3    1.4 

13.09    .36 

18.9    9.0 

14.81     .33 

10.1     0.7 

Fob.    8  8 

58.96    .83 

48.6    1.9 

13.80    .30 

34.6    1.9 

13.46    .38 

17.1     1.4 

15.15     .34 

10.9    0.8 

J  8.6 

59.59  -^M 

47.8  -«.5 

14.10  +.30 

35.8  -1.0 

13.84  +.38 

16.0  -0.8 

15.48  +.83 

11.7-0.8 

88.7 

60.83    .63 

47.6  40.9 

14.39    .09 

36.6    0.7 

14.88    .37 

15.5  -0.9 

15.88     .33 

18.5    0.8 

Mar.  J  0.7 

60.85    .«! 

48.8    0.0 

14.68    .96 

37.8    0.5 

14.59     .36 

15.6  +0.5 

16.14     .89 

13.3     0.8 

80.7 

61.48    .55 

49.4    1.6 

14.95     .96 

37.5  -0.S 

14.94     .33 

16.4     i.o 

16.44    .30 

14.1     0.7 

30.7 

61.94    .49 

51.1     9.0 

15.80    JH 

37.6  +0.1 

15.86    .30 

17.7    1.6 

16.73    .98 

14.8    0.7 

Apr.    9.6 

68.39  •I-.41 

53.4  +9.5 

15.48  +.99 

37.4  +0.3 

15.54  +.97 

19.6  +9.1 

17  00  +.96 

15.4  -0.6 

19.6 

68.76    .S3 

56.1     9.0 

15.63    .19 

37.0    0.5 

15.79    ja 

81.9    9.6 

17.85    .93 

16.0    0.6 

1           89.6 

63.03    .93 

59.1    8.1 

15.81     .17 

36.4    0.7 

15.99    .18 

84.5    9.8 

17.47    .91 

16.5    0.5 

May    9.5 

63.88  +.13 

68.4    3.3 

15.96    .14 

35.6    0.8 

16.15    .13 

87.4    3.0 

17.66    .18 

17.0    0.4 

19.5 

1 

63.30  •»>.04 

65.7    3.3 

16.09    .11 

34.8    0.0 

16.86    .06 

30.4    3.1 

17.88    .15 

• 

17.4    0.4 

89.5 

63.89  -.06 

69.0  +3.3 

16.18  +.06 

33.9  +«.o 

16.38  +.04 

33.5  +3.1 

17.95 +.11 

17.7  -0.4 

Jane    8.6 

1 

63.18    .15 

78.8    3.1 

16.84     .06 

38.9    1.0 

16.33  -.01 

36.5    3.0 

18.04    .07 

18.1     0.3 

1            18.4 

68.98    .94 

75  8    9.8 

16w28  +.09 

38.0    0.9 

16.89    .06 

39.4     9.8 

18.09  +.04 

18.4    0.3 

88.4 

68.70    .38 

77.9    9.6 

16.87  -.09 

31.0    0.9 

16.80    .11 

48.1     9.6 

18.1 1    .00 

18.6    0.9 

July    8.4 

68.33    .40 

80.8    9  9 

16.84    .06 

30.8    0.8 

16.07    .15 

44.4    %JSk 

16.09  -.04 

18.6    0.9 

18.4 

61.90  -.46 

88.8+17 

16.17  -.06 

89.4  -H).8 

15.90  -.19 

46.5+1.8 

18.08  -.06 

18.9  -0.1 

88.3 

61.41     .51 

83.6    1.9 

16.07    .11 

88.7    0  7 

15.69    .93 

48.1     1.4 

17.93    .11 

19.0    0.0 

Aug.    7.3 

60.88    .65 

84.6    0.7 

15.95    .14 

88.1    0.6 

15.45     .96 

49.4    1.0 

17.80    .14 

19.0  +«.l 

17.3 

60.31    .5B 

85.1  +0.9 

15.80    .15 

87.6    0.6 

15.18     .98 

50.1     0.6 

17.64     .17 

18.8    0.9 

87.8 

59.78    .» 

85.1-0.3 

15.64    .16 

87.8    0.4 

14.89    J» 

50.4  ^A 

17.47    a8 

18.5    0.3 

Sept.   6.8 

59.18  -.M 

84.5  -«.8 

15.47  -.17 

86.9  +0.9 

14.60  -J» 

50.3  -0.4 

17.88  -.19 

18.8  -fO  4 

16.8 

58.54     .57 

83.5    1.3 

15.31     .16 

86.8  -H).l 

14.31     .99 

49.6    0.9 

17.09     .18 

17.7    0.6 

86.8 

57.99    .63 

81.9    1.8 

15J5    .15 

86.7  -0.1 

14.03    SR 

48.5    1.4 

16i)l     .17 

17.8    0.6 

Oct.     6.1 

57.48    .48 

79.8    9.3 

15.01     .19 

86.9    0.9 

13.77    .94 

46.9    1.8 

16.76    .14 

16.6    0.6 

16.1 

57.03    .41 

77.3    9.7 

14.90    .00 

87.8    0.4 

13J[>5    JW 

44.9    9.9 

16.63    .11 

16.0    0.6 

86.1 

56.65  -.33 

74.4  -3.0 

14.83  -.06 

87.7  -0.6 

13.37  -.15 

48.4  -9.6 

16.54  -.06 

15.4  +0.6 

INot.    5.1 

56.37    .S3 

71.8    3.3 

14.80  -.01 

88.4    0.8 

13.85    .10 

39.6    9.9 

16.50  -.09 

14.6    0.5 

15.0 

66.18    .13 

67.8    3.6 

14.81  +.04 

89.3    1.0 

13,18  -.03 

36.5    3.9 

16.51  +.04 

14.3    0.4 

85.0 

56.11  -.09 

64.1     3.7 

14.88    .00 

30.4    1.3 

13.18  +.03 

33.8    8.4 

16.58     .00 

14.0    0.3 

Dee.    5.0 

56.15  -h.lO 

60.4  -3.7 

15.00  +.14 

31.7-1.4 

13.84  +.10 

89.8  -3.5 

16.70  +.15 

13.8  +0.1 

14.9 

56.31     .91 

56.7     3.6 

15.16    .18 

33.1     1.5 

13.37    .16 

86.3    3.5 

16.87    .90 

13.8  -0.1 

84.9 

56.58    .39 

53.1     3.4 

15.36    .99 

34.6    1.6 

13.56    set 

88.8    3.4 

17.09    .94 

13.9    0.3 

34.9 

56.95  +.43 

49.8  -3.1 

15.60  +.95 

36.8-1.6 

13.81  +.97 

19.6  -3.9 

17.35  +.98 

14.3  -0.5 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

ii  Dracoois. 

p  Herculis. 

A  Draconis. 

^Ophiuchi. 

Mean 
Solar 
Date. 

1 

Sight 
Ascension. 

Declination 
Korth. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
ilTorCA. 

Right 
Ascension. 

Doclinatkm ' 

1 

li     ni 

16  22 

-f-ef  46 

)i     ni 

16  25 

+21  44 

li      ni 

16  28 

+69    0 

]i      ni 

16  30 

-10  19; 

(Dec.  30.9) 

22.09  +.30 

38.6  -3.4 

8 

10.82  +.93 

42.0  -«.6 

s 
9.42  +.34 

It 

69.4  -3.4 

s 
42.74  +.94 

39"8  -1.1 

Jan.     9.9 

22,42    .37 

35.4    3.0 

11.07     .96 

39.5    9.4 

9.81     .44 

66.2    3.0 

43.00    .96 

40.9    1.9 

19.9 

22.83    .43 

32.6    9.6 

11.34     .98 

37.2    9.9 

10.30     .59 

63.4    9.6 

43.27    .99 

42.2    1.8 

29.8 

23.28    .47 

30.2    9.0 

11.62     .30 

35.1     1.9 

10.85    .59 

61.0    2.0 

43.57     .30 

43.3    1.1 

Feb.    8.8 

23.77    .50 

28.5    1.4 

11.93     .31 

33.4     1.5 

11.47     .63 

59.3    1.4 

43.87    .31 

\\A    1.0 

18.8 

24.28  +.59 

27.4  -0.8 

12.24  +.31 

32.2-1.0 

12.11  +.66 

58.2  -0.8 

44.18  +.31 

45.4  -0.9 

28.7 

24.80    .51 

27.0  -0.1 

12.54     .30 

31.5  -0.5 

12.77     .66 

57.8  -0.1 

44.48     .30 

46.2    0.7 

Mar.  10.7 

2.5.31     .49 

27.3  +0.6 

12.84     .99 

31.2    0.0 

13.42     .64 

58.0  +0.6 

44.77     .99 

46.8    0.5 

20.7 

25.78     .46 

28.2    1.9 

13.12     .97 

31.4  +0.5 

14.04     .60 

59.0    1.9 

45.06     JW 

47.2    0.3 

30.7 

26.2:)     .43 

29.7    1.8 

13.38    .95 

32.2    0.9 

14.61     .54 

60.5    1.6 

45.32     .96 

47.4  -0.1 

Apr.    9.6 

26.62  +.36 

31.8+9.3 

13.62  +.93 

33.3  +1.3 

15.12  +.47 

62.6  +9.3 

45.57  +.94 

47.4  +0.1 

19.6 

26.95    .30 

34.3    9.7 

13.84     .90 

34.8    1.7 

15.54     .38 

65.1     9.7 

4580     .29 

47.2    0.3 

29.6 

27.21     .S3 

37.2    3.0 

14.02    .17 

36.6    1.9 

15.88    .99 

68.0    3.0 

46.01     .19 

46.9    0.4 

May    9.6 

27.41     .16 

40.3    3.9 

14.18    .14 

38.6    9.1 

16.12     .19 

71.2    3.9 

46.18    .17 

46.5   0.5 

19.5 

27.53    .08 

• 

43.6    3.3 

14.31     .11 

40.8    9.9 

16.26  +.09 

74.5    3.3 

46.33     .14 

45.9    0.6 

29.5 

27.57  +.01 

46.9  +3.3 

14.40  +.07 

43.0  +9.9 

16.30  -.01 

77.9  +3.3 

46.46  +.11 

45.3  4«.6 

June    8.5 

27.54  -.07 

50.2    3.9 

14.46  +.04 

45.3    9.9 

16.24    .11 

81.2    3.9 

46.54     .07 

44.7    0.6 

18.4 

27.44     .14 

5.3.3    3.0 

14.48    .00 

47.5    9.1 

16.07    .91 

84.3    3.0 

46.60  +.04 

44.1    0.6 

28.4 

27.27    .91 

56.1     9.7 

14.46  -.03 

49.5    9.0 

15.62    .30 

87.2    9.8 

46.62    .00 

43.5    0.6 

July    8.4 

27.03    .97 

58.6    9.4 

14.41     .07 

51.4     1.8 

15.48    .38 

89.8    9.4 

46.00  -.08 

42.9    0.6 

18.4 

26.73  -.39 

60.8  +9.0 

14.33  -.10 

53.1  +1.5 

15.06 -.46 

92.0  +9.0 

46.55  -.07 

42.4  40.6 

28.3 

26.38    .37 

62.6    1.5 

14.21     .13 

54.5    1.3 

14.^     .59 

93.7    1.5 

46.47    .10 

41.8    0.3 

Aug.    7.3 

25.98    .41 

63.8    1.0 

14.06    .16 

55.6    1.0 

14.02    .57 

95.0    1.1 

46.35    .13 

41.4    0.4 

17.3 

25.56    .44 

64.6  +0.5 

13.89    .18 

56.4    0.7 

13.43    .61 

95.8    0.6 

46.21     .15 

41.0   0.4 

27.3 

25.10    .40 

64.9    0.0 

13.71     .19 

56.9  +0.3 

12.82    .69 

96.1  +0.1 

46.05    .17 

40.6    0.3 

Sept.    6.2 

24.64  -.46 

64.6  -0.5 

13.51  -.90 

57.0    0.0 

12.18 -.63 

95.9  -«.5 

45.88  -.17 

40.3  +0.3 

16.2 

24.19     .45 

63.8    1.0 

13.31     .19 

56.8  -0.4 

11.56    .69 

95.1     1.0 

45.71     .17 

40.0    0.9 

26.2 

23.75    .43 

62.6    1.5 

13.12    .18 

56.3    0.7 

10.95    .59 

93.9    1.5 

45.54     .16 

39.9  40.1  \ 

Oct.     6.1 

23.34     .39 

60.8    9.0 

12.95     .16 

55.4    1.1 

10.38    .54 

92.1    9.0 

45.39    .14 

39.8    0.0 

16.1 

22.97     .34 

58.6    9.4 

12.80     ,13 

54.1     1.4 

9.87    .48 

89.9    9.4 

45.26    .11 

39.8  -0.1 

26.1 

22.67  -.97 

55.9  -9.8 

12.69  -.09 

52.5  -1,7 

9.43  -.40 

87.2  -9.8 

45.18  -.07 

40.0  -0.9 

Nov.    5. 1 

22.43    JW 

52.9    3.9 

12.62  -.05 

50.7    9.0 

9.07    .30 

84.2    3.9 

45.13  -.09 

40.2    0.4, 

15.0 

22.27    .11 

49.6    3.4 

12.60    .00 

48.5    9.3 

8.82    .90 

80.8    3.5 

45.13 +.09 

40.7    0.5 

25.0 

22JW-.09 

46.0    3.6 

12.63  +.05 

46.1     9.5 

8.68  -.08 

77.3    3.6 

45.18    .07 

41.3    0.7 

Dec.    5.0 

22.23  +.07 

42.4  -3.7 

12.71  +.10 

43.5  -9.6 

8.66  +.04 

73.6  -3.7 

45.28  +.19 

42.1  -41.9 

15.0 

22.34     .16 

38.7    3.7 

12.84    .15 

40.9    9.7 

8.75    .16 

69.9    3.7 

45.42    .17 

43.0    1.0 

24.9 

22.55    J95 

35.1    3.5 

13.01     JX) 

38.2    9.7 

8.97    .97 

66.3    3.5 

45.61     .91 

44.1    1.1 

34.9 

22.84  +.39 

31.6-3.3 

13.23  +.93 

35.5  -9.6 

9.30  +.38 

62.9  -3.3 

45.84  +.94 

45.3 -1.8 ; 
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APPAEENT  PLACES  FOB  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

aTrianguli  Australif. 

ij  HercuUfl. 

icOph 

iuchi. 

d  Herculia. 

HeaB 
Solar 
Date. 

1 

1 

Right 
AaceDSion. 

DeolinatioD 
South. 

Right 
Aacenaion. 

Deolination 
:fforth. 

Right 
Aacena&oii. 

DeoUnatioD 
NorUL 

Right 
Aacenaion. 

1 

DeolinatioD 
Korth. 

h     m 

16  36 

-68  48 

h     m 

16  38 

+39    8 

h     m 

16  52 

+  9  33 

h     m 

16  57 

+33  44 

(Dec.  30.91 

a 
16.11  +.64 

24.0  +1.9 

51.98  +.as 

40.5  -3.1 

7.35  +.80 

30^4  -3.1 

a 
16.23  +.30 

17.4  -3.0 

Jan.    9.9 

16.69    .09 

22.3    XJ> 

52.22    M 

37.5    3.9 

7.57     .83 

28.4    3.0 

16.45    JM 

14.4    9.6 

19.9 

17.35    .« 

21.0    1.1 

52.51    .30 

34.7    3.6 

7.82     .36 

26.4    1.9 

16.70    J97 

11.8     3.5 

29.8 

18.06     .73 

20.1    0.7 

52.82    .38 

32.3    3.1 

8.08     .38 

24.6    1.7 

16.99    .99 

9.4     3.3 

Feb.    8.8 

18.80    .76 

19.6  +0.3 

53.14    .34 

30.4     1.6 

8.37    J» 

23.1    1.4 

17.29    .31 

•     7.4     1.7 

J  6.8 

19.57  +.77 

19.5  -0.1 

.53.49  +.34 

29.1  -1.1 

8.66  +.99 

21.9  -1.0 

• 

17.61  +.38 

6.0  -1.3 

28.8 

20.34     .76 

19.8    0.5 

53.83    .34 

28.3  -41.5 

8.95    .39 

21.1     0.6 

17.94    .33 

5.0  -0.6 

Mar.  10.7 

21.09    .74 

20.6    0.9 

54.17    .33 

28.2  +0.1 

9.24     .38 

20.7  -6.3 

18.26     .38 

4.7    0.0 

20.7 

21.82    .71 

21.6    1.8 

54.50    .33 

28.6    0.7 

9.52    jn 

20.6  +4).l 

18.58     .31 

4.9  +0.5 

30.7 

22.52    .67 

23.0    1.6 

54.80    .39 

29.6    1.3 

9.79    .36 

21.0    0.4 

18.87    M 

5.7    1,1 

Apr.    9.6 

23.16  +.69 

24.8  -1.8 

55.08  +.86 

31.2+1.8 

10.04  +.34 

21.6  +0.9 

19.15 +.37 

7.0  +1.6 

19.6 

23.75    .56 

26.7    8.1 

55.33    .33 

33.1     3.3 

10.27    J98 

22.7    1.3 

19.41     .34 

8.8    3.0 

29;6 

24.27    .49 

28.9    8.3 

55.55    .80 

35.5    8.5 

10:48    J» 

24.0    1.4 

19.63    .81 

11.0     3.3 

May    9.6 

24.72    .41 

31.3    2,4 

55.72    .16 

38,2    8.7 

10.66    .17 

25.5    1.6 

19.82    .18 

13.4     3.6 

19.5 

25.08    .38 

33.7    3.5 

55.86    .13 

41.0    3.9 

• 

10.82    .14 

27.1    1.7 

19.98    .14 

• 

16.1      8.7 

29.5 

25.36  +.83 

.  36.3  H9.5 

55.96  +.07 

43.9  +3.9 

10.94  +.11 

28.9  +1.8 

20.10  +.10 

18.8  +3.8 

June    8.5 

25.54     .13 

38.8    8.5 

56.01  +.03 

46.8    8.9. 

11.04    .06 

30.6    1.8 

20.18    .06 

21.6     3.8 

18.5 

25.62  +.03 

41.3    8.4 

56.02  -.01 

49.6    3.8 

11.10  +.04 

32.4    1.7 

20.22  +.03 

24.4    3.7 

28.4 

25.60  -.07 

43.7    2.3 

55.98    .06 

52.3    3.6 

11.12    .00 

34.0    1.6 

20.21  -.03 

27.0    3.5 

July    8.4 

25.48    .17 

• 

45.8    8.1 

55.90    .10 

54.8    3.3 

11.10 -.03 

35.6    1.5 

20.16    .07 

29.4     3.3 

18.4 

25.26  -JU 

47.8  -1.8 

55.78  -.14 

56.9  +3.0 

11.06 -.07 

37.0  +1.3 

20.07  -.11 

31.6  43.0 

28.3 

24.96    .35 

49.4    1.5 

55.62    .18 

58.7    1.6 

10.97     .10 

38.2    1.1 

19.95    .15 

33.5    1.7 

Aug.    7.3 

24.58    .49 

50.7    1.1 

55.42    .31 

60.1     1.8 

10.86    .13 

39.2    04) 

19.78    .18 

35.0    1.4 

17.3 

24.13    .47 

51.6    0.6 

55.20    .83 

61.2    0.6 

10.71     .15 

40.0    0.7 

19.59    .30 

36.2    1.0 

27.3 

23.64    J^l 

52.0  -0J8 

54.96    J25 

61.7  +0.4 

10.55    .17 

* 

40.6    0.6 

19.37    .33 

37.0    0.6 

Sept.   6.2 

23.12 -.58 

51.9  +0J3 

54.71  -.36 

61.9-0.1 

10.37  -.18 

40.9  •H>.8 

19.14  -JM 

37.4  +0.1 

16.2 

22.60    .51 

51.3    0.tt 

54.45    Ja 

61.6    0.5 

10.18    .18 

41.0    0.0 

18.90    .34 

37.3  -0.3 

26.2 

22.10    .46 

50.3    1.3 

54.20    .34 

60.8    1.0 

10.00    .18 

40.8  -0.3 

18.67     .33 

36.8    0.7 

Oct     6.2 

2L.M     .43 

48.9    1.7 

53.96    .39 

59.6    1.4 

9.83    .16 

40.4    0.6 

18.45     .31 

35.9    1.1 

16.1 

21.%     .35 

47.0    8.0 

53.76    .19 

58.0    1.9 

9.69    .13 

39.7    0.8 

18.25    .18 

34.5    1.6 

26.1 

20.95  -.85 

44.8  43.3 

53.59  -.15 

55.9 -3 Jl 

9.57  -.10 

38.7  -1.1 

18.08  -.15 

32.8  -1.9 

1  Not.    5.1 

20.76    .13 

42.4    8.5 

53.47    .10 

53.5    3.6 

9.49    .06 

37.5    1.4 

17.96    .10 

30.6    3.3 

15.0 

20.69  -.01 

39.8    3.6 

53.39  -.04 

50.8    3.9 

9.46  -.01 

36.0    1.6 

17.88  -.05 

28.2    3.6 

25.0 

20.74  +.18 

37.2    8.6 

53.38  +.03 

47.8    3.1 

9.47  +.04 

34.3    1.8 

17.85    .00 

25.4    8.8 

Dec.    5.0 

20.92  +.84 

34.6  +8.5 

53.42  +.07 

44.6  -3.3 

9.53  +.09 

32.4  -3.0 

17.88  +.06 

22.5  -3.0 

15.0 

21.22    .36 

32.2    3.3 

53.53    .13 

41.2    3.3 

9.64    .13 

30.4    3.1 

17.97    .11 

19.4    3.1 

24.9 

21 .64    .47 

30.0    8.1 

53.69    .10 

38.0    3.3 

9.80    .18 

28.3    3.1 

18.11     .16 

16.3    3.1 

34.9 

22.16 +.57 

28.1  +1.7 

53.90  +.83 

34.8  -3.1 

10.00  +.31 

26.2  -3.1 

18.30  +.31 

13.2-3.9 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

e  Urss  Minoris. 

a'  Uerculis. 

h  Ophiuchi. 

P  Draconis. 

Moan 
Solar 
Date. 

Right 
Aacension. 

Declination 
Jfarth, 

RiKfat 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

1 

Declination 
JforOi. 

t 

h     m 

16  57 

+82    13 

h     m 

17    9 

+  14  31 

h     m 

17  19 

O          1 

-24    3 

h     m 

17  27 

+52  23  . 

(Dec.  30.9) 

■ 
48.28  ^.sa 

36.3  -3.3 

8 

18.17  4.18 

30.8  -9.3 

s 
13.14  4.91 

51.6  -0.9 

s 
45.55  4.17 

18.3  -3.4 

Jan.     \K9 

48.94     .80 

a3.1     3.1 

18.38     .99 

28.5    9.9 

13.37     .95 

51.8    0.9 

45.75    .93 

14.9    3.3, 

I».!j 

49.88  1.06 

30.2    9.7 

18.61     .95 

26.4    9.0 

13.64     .98 

52.0    0.3 

46.00     .98 

11.7    3.0} 

29.9 

51.06  1.98 

27.8    9.9 

18.87     .97 

24.4    1.8 

13.92     .31 

52.4    0.4 

46.31     .33 

8.9     9.6 

Feb.    6.8 

52.44   1.46 

25.8    1.6 

19.15     .98 

22.8    1.5 

14.23    .31 

52.8    0.4 

46.66     ,38 

6.6    2.1 

18.8 

53.97  1.67 

24.5  -1.0 

19.44  4.99 

21.5-1.1 

14.55  4.39 

53.2  -0.4 

47.04  4,39 

1 
4.8 -1.5  i 

S8.8 

55.58  1.63 

23.8  -0.4 

19.73     .99 

20.6    0.7 

14.87     .39 

53.6    0.4 

47.44     .41 

3.6    0.9 

Mar.  10.7 

57.22  1.89 

23.7  •H>.3 

20.02    .99 

20.2  -0.9 

15.19     .39 

53.9    0.3 

47.85    .41 

3.0-0,9 

80.7 

58.81   1.56 

24.3    0.9 

20.31     .98 

20.1  4«.9 

15.51     .31 

54.2    0.3 

48.26    .40 

3.2  40.4 

30.7 

60.32  1.44 

25.6    1.5 

20.58    .97 

20.6    0.6 

15.82     .30 

54.4    0.9 

48.65    .38 

3.9    1.1 

Apr.    9.7 

61.68  1.97 

27.4  -^9.0 

20.84  4.95 

21.4  41.0 

16.11  4.90 

54.6  -0.1 

40.02  4.36 

1 
5.2  41.6 1 

19.6 

6^.85  1.06 

29.6    95 

21.09    .93 

22.6    1.3 

16.40    .97 

54.7    0.1 

49.37    .33 

7.2    9.9  i 

89.6 

63.79     .89 

32.3    9.9 

21. .31     .91 

24.0    1.6 

16.66    .99 

54.8  -0.1 

49.67     .99 

9.5    9.6 1 

Mu7    9.6 

64.48     .56 

35.3    3.1 

21.51     .18 

25.8    1.8 

16.90    .93 

54.8    0.0 

49.94     .94 

12.3     9.9. 

19.6 

64.90  +JW 

38.5    3.9 

21.68    .16 

27.7    9.0 

• 

17.11     JN 

54.8    0.0 

50.15    .19 

15.4    3.1 

29.5 

65.03    .00 

41.8  40.3 

21.82  4.19 

29.7  49.0 

17.29  4.17 

54.9    0.0 

50.31  4,13 

18.6  43.3 

Juue    8.5 

64.88  -.99 

45. 1     3.3 

21.92    .09 

.31.8    9.1 

17.44     .13 

54.9  -0,1 

50.41     .07 

21.9     3.3 

18.5 

64.46     .56 

48.2    3.1 

21.99    .05 

33.8    9.0 

17.55    .09 

55.0    0,1 

50.45  4.01 

25.2    3.9 

28.4 

63,77    .81 

51.2    9.9 

22.03  4.01 

35.8    1.9 

17.62    .09 

55.1    0,1 

50.43  -.05 

28.4    3.1 

July    8.4 

62.84  1.04 

53.9    9.6 

22.02  -.09 

37.6    1.8 

17.64  4.01 

55.2    0.1 

50.36.  .11 

31.4    9.9 

18.4 

61.69  1.95 

56.3  49.9 

21.98 -.06 

39.2  41.6 

17.63  -.04 

55.3  -0.1 

50.22  -.16 

34.1  49.6 

.  28.4 

60.35  1.43 

58.3    1.8 

21.90    .10 

40.7     1.3 

17.57    .08 

55.4    0.1 

50.03    .91 

36.6    9.3 

Aag.    7.3 

58.84  1.58 

50.9    1.3 

21.79    .13 

41.9    1,1 

17.48    .11 

55.5  -0,1 

49.79     .96 

38.6    1.9 

17.3 

57.21   1.60 

61.0    0.9 

21.64    .15 

42.9    0.8 

17.35    .15 

55.5    0.0 

49.51     .30 

40.2    1.4 

27.3 

56.48  1.76 

61.6  40.4 

21.48    .18 

43.6    0.6 

17.19    .17 

55.5  40.1 

49.20     .33 

41.4    0.9 

Sept.   6.3 

53.70  1.80 

61.7-0.1 

21.29 -.19 

44.0  40.3 

17.01  -.19 

55.4  40.1 

48.86  -.39 

1 
42.1  -^.4 

16.2 

51.90  1.79 

61.3    0.6 

21.10    .19 

44.2    0.0 

16.82    .19 

55.2    0.9 

48.50    .36 

42.3    0.0 

26.2 

50.13  1.74 

60.4    1.1 

20.91     .19 

44.0  -0.3 

16.62    .19 

55.0    0,3 

48.15    .35 

42.0  -0.6, 

Oct.     6.2 

48.43  1.65 

59.1     1.6 

20.73    .17 

43.5    0.6 

16.44    .17 

54.7    0.3 

47.80    .34 

41.2    1.1 

16.1 

46.84  1.59 

57.2    9.1 

20.57    .15 

42.8    0.9 

16.28    .15 

54.4    0.3 

47.48    .31 

39.9    1.6 

26.1 

45.40  1.34 

54.9  -9.5 

20.43  -.19 

41.7-1.9 

16.15  -.11 

54.0  40.4 

47.18  -.97 

38.1-9.0 

• 

Nov.    6.1 

44.16  1.13 

52.2    9.9 

20.34     .07 

40.3    1.5 

16;06     .07 

53.6    0.4 

46.94     .99 

35.8    9.5 

15.1 

43.16     .88 

49.2    3.9 

20.28  -.03 

38.7    1.8 

16.02  -.09 

53.3    0  3 

46.75    .16 

33.2    9.8 

25.0 

42.42    .60 

46.0    3.4 

20.28  4.09 

36.8    9.0 

16.02  4.03 

53.0    0.9 

46.63    .00 

30.2    3.1 

Deo.    5.0 

41.96 -.30 

42.5  --3.5 

20.32  4,07 

34.7  -9.9 

16.08  4.08 

52.9  40.1 

46,57  -.09 

26.9  -3.4 

15.0 

41.82 -l-.Ol 

39.0    3.5 

20.41     .11 

32.5    9.3 

16.19    .14 

52.8    0.0 

46.58  4.05 

23.4    3.5 

25.0 

41.99     .33 

35.4     35 

20.54     .16 

30.2    9.3 

16.35    .18 

52.9  -0.1 

46.67    .19 

19.9   3.5 

34.9 

42.47  +.63 

32.0  -3.3 

20.72  ;l-.90 

27.9  -9.3 

16.56  4.99 

53.0  -0.9 

46.83  4J9 

16.4-8.41 

^=1 
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APPARENT  PLACES  FOE  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

o  Opbiochi. 

6>  Draconis. 

fi  Herculia. 

^1  Draconif. 

HeuL 
Solar 
Bate. 

• 

Sight 
Aaoenaion. 

Declinatioii 
Iforth. 

Aaoeoaion. 

Deolinatioii 
Jfortk, 

Right 
Aaeifflaion. 

Deolhiation 
NorUL 

Bight 
Aacenaion. 

Declination 

h     m 

17  29 

+  12*38 

li     m 

17  37 

+68  48 

h     m 

17  41 

+27  47 

h     m 

17  43 

+72**  12 

Jftn.    0.0 

a 
9!).69  -i-.n 

49.4  Hi.l 

a 
34.44  +.17 

43.5  -3.6 

a 
51.94 +.14 

96J  -9.8 

a 
56.59  +.16 

99!4  -3.6 , 

9.9 

99.80     .90 

47.9    9.1 

34.66    .98 

40.0     3.4 

59.10     .19 

93.3    9.7 

56.74     .98 

18.9     3.4 

19.9 

30.09    .98 

45.9    9.0 

34.98    .38 

36.8    3.1 

59.31     .99 

90.6    9.6 

57.08    .41 

15.6     3.1 

99.9 

30  97    .96 

43.3    1.7 

35.40    .47 

33.9    9.7 

59.55     .95 

18.9     9.9 

57.55    .59 

19.6     9.8 

Feb.    8.8 

30.53    jn 

41.7    1.5 

35.91     .54 

31.4    9.9 

59.89     .98 

16.9    1.9 

58.19    .61 

10.1     9.3 

18.8 

30.8  i  +.9B 

40.4  -1.1 

36.48  +.59 

99.5  -1.6 

53.11  +.99 

14.5  -1.4 

58.77  +.66 

8.9  -1.7 

38.8 

31.10     .99 

39.5    0.7 

37.10    .63 

98.9    1.0 

.53.40     .30 

13.4    0.9 

59.48     .73 

6.8    1.0 

,  Mar.  10.8 

31.39     M 

39.0  -0.3 

37.74     .65 

97.6  -0.3 

53.71     .30 

19.7  -0.4 

60.99     .75 

6.1  -0.4 

90.7 

31.66    .98 

38.9  +0.1 

38.38    .64 

97.6  +0.4 

54.01     .30 

19.6  +0.9 

60.97    .75 

6.0  +0.3 

30.7 

31.96    .97 

39.9    0.6 

39.09    .61 

98.4    1.0 

54.31     .90 

13.1     0.7 

61.71     .79 

6.7    0.9 

Apr.    9.7 

39.99  -I-.96 

40.0  +0.9 

39.61  +.57 

99.7  +1.6 

54.60  +.98 

14.0  +1.9 

69.41  +.67 

7.9  +1.6 

19.7 

39.48    .95 

41.1     1.3 

40.15    .51 

31.6    9.9 

54.88    .96 

15.4     1.6 

63.05    .61 

9.8    9.1 

99.6 

39.79    JBl 

49.5    1.5 

40.63    .44 

34.0    9.6 

55.13    .94 

17.9    9.0 

6:).69    .59 

19.1      9.6 

:  May    9.6 

39.93    .90 

44.9    1.7 

41.03    .36 

36.9    3.0 

55.36    .91 

19.4     9.3 

64.09    .49 

14.9    9.9 

.           19.6 

33.19    .17 

46.0    1.0 

41.34     .96 

40.0    3.9 

55.56    .18 

91.8     9.5 

64.45    .31 

l&O     3.9 

99.5 

33.97  +.14 

47.9  +9.0 

41.55 +.16 

43.3  +3.4 

55.79  +.16 

94.3  +9.6 

64.70  +.19 

91.9+3.3 

June   8.5 

33.40    .11 

50.0    9.0 

41 .66  +.06 

46.8    3.4 

55.85    .10 

97.0    9.7 

64.84  +.07 

94.6    3.4 

18.5 

33.49    .07 

59.0    9.0 

41.68 -.04 

60.9    3.4 

55.94     .07 

99.6    9.7 

64.85  -.06 

98.0    3.4 

98.5 

33.55  +.03 

5.3.9     1.9 

41.58    .14 

53.6    3.3 

55,99  +.03 

39.3    9.5 

64.73    .17 

31.4     3.3 

July    8.4 

33.56  -.01 

65.7    1.7 

41.39    JM 

56.7    3.1 

55.99  -.09 

34.7    9.4 

64.50     .99 

34.6    3.1 

18.4 

33.54  -.04 

57.4  +1.6 

41.10 -.33 

59.6  +9.8 

55.96  -.06 

37.0  +9.9 

64.16  -.40 

37.5  +9.6 

98.4 

33.47    .06 

58.8    1.4 

40.79    .49 

69.9    9.4 

55.88    .10 

39.0    1.9 

63.71     .50 

40.1      9.4 

Aug.    7.4 

33.37    .19 

60.1     1.1 

40.97    .40 

64.4    9.0 

55.76    .14 

40.8    1.6 

6.3.17    .68 

49.4    9.1 

17.3 

33.94     .14 

61.1     0.9 

39.75     .55 

66.9    1.6 

55.60    .17 

49.9    1.3 

69.55    .66 

44.9    1.6 

97.3 

33.08    .17 

61.9    0.6 

39.17    .00 

67.5    l.i 

55.49     .90 

43.3    0.9 

61.86    .71 

45.6    1.9 

Sept.   6.3 

S9.9L  -.16 

69.4  +0.4 

38.56  -.63 

68.4  +0.6 

55.91  -.91 

44.0  +0.5 

61.19 -.75 

46.5  +0.7 

16.9 

39.79    .19 

69.6  +0.1 

37.99    .65 

68.7  +0.1 

54.99    .93 

44.4  +0.1 

60.36    .77 

46.9  +0.1 

96.9 

39.53    .10 

69.6  -0.9 

37.97     .64 

68.5  -0.5 

54.77     .99 

44.3  -0.3 

59.58    .77 

46.8  -0.4 

Oct.     6.9 

39.34    .16 

69.9    0.5 

36.64     .OS 

67.7    1.0 

54.55     .91 

43.8    0.7 

58.81     .76 

46.1     0.9 

16.9 

39.17    .16 

61.6    0.8 

36.03    .58 

66.5    1.5 

54.34     .19 

49.9    1.1 

58.08    .71 

44.9    1.4 

961 

39.03  -.13 

60.6  -1.1 

35.48  -.53 

64.7  Hi.o 

54.16  -.16 

41.7  -1.5 

57.40  -.66 

43.9  -1.9 

Nov.    5.1 

31.99    .09 

59.5    1.3 

34.99    .45 

69.4    9.5 

54.09     .13 

40.0    1.8 

56.79     .66 

41.0    9.4 

15.1 

31.85 -.05 

58.0    1.6 

34.58    .36 

59.8    9.9 

53.99     .08 

38.1    9.1 

56.98    .46 

38.4     9.8 

95.1 

31.83    .00 

56.3    1.6 

34.90     .96 

56.7    3.9 

53.86  -.03 

35.8    9.4 

55.87    .34 

35.4    3.1 

t  Dee.    5.0 

31 .86 +.05 

54.4  -9.0 

34.06  -.15 

53.4  -3.4 

53.85  +.09 

33.9  -9.6 

55.59  -.91 

39.9  -3.4 

15.0 

31.93    .10 

59.3    9.1 

33.97  -.03 

49.9    3.6 

53.89    .07 

30.5    9.8 

55.45  -.06 

98.7     3.6 

%.0 

39.04     .14 

50.9    9.9 

34.00  +.09 

46.3    3.6 

53.96    .19 

97.6    9.9 

55.44  +.06 

95.1     3.6 

34.9 

39.90  +.16 

47.9  -9.4 

34.15 +.91 

49.7  -3.5 

54.19 +.16 

94.8  -9.8 

55.57  +.90 

91.5-3.5 
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APPARENT  PLACES  FOE  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

y  Draconii. 

y*  Safittarii. 

ft  Sagittarii. 

9  Serpentis. 

Mean 
Solar 
Date. 

Bight 
ABcension. 

North. 

Right 
Aacension. 

Declinatloii 
South. 

Right 
Aaoenalon. 

DeeUaatloii 
South. 

A^»te. 

BecHnatiaB 
Souih. 

h      m 

17  53 

-f-sf  29 

h      m 

17  58 

-30  25 

h     m 

18    6 

0          / 

-21     5 

h     m 

18  15 

C            / 

-  2  55 

Jan.     0.0 

■ 
51.59  +.19 

73.6  -3.4 

a 
17.01  +-.18 

19.5  +0.4 

8 

45.50  +.16 

10.6  -0.1 

a 
14.84  +.14 

34'.'6  -iji 

9.9 

51.74    .19 

70.2    3,3 

17.21     .99 

19.1     0.3 

45.68    .90 

10.8    0.9 

15.00    .17 

35.9    1.9 

19.9 

51.96    .95 

66.9    3.1 

17.45     .96 

18.8    0.3 

45.90    .93 

11.0     0.9 

15.18     M 

37.1     ijn 

29.9 

52.23    .30 

64.0    9.7 

17.72     .99 

18.6    0.9 

46.14     .96 

11.2     0.9 

15.40    J93 

382    1.1 

Feb.    8.9 

52.55    .34 

61.4    9.3 

18.02    .31 

18.5    0.1 

46.41     .98 

11.4     0.9 

15.64    .95 

39.2    OJ 

18.8 

52.90  +.37 

59.4  -1.7 

18.34  +.39 

18.4  +0.1 

46.70  +.99 

11.5-0.1 

1.5.90  +.96 

40.0  -0.7 

28.8 

53.28     .99 

58.0     1.9 

18.67     .33 

18.3  +0.1 

47.00     .30 

11.6-0.1 

16.17     .96 

40.6    0^ 

Mar.  10.8 

53.68     .40 

57.2  -0.5 

19.00     .34 

18.2    0.0 

47.31     .31 

11.6    0.0 

16.45     .96 

40.9  -OJi ' 

20.8 

54.08     .40 

57.0  +0.9 

19.34     .34 

18.2    0.0 

47.62    .31 

11.6+0.1 

16.73     .90 

41.0  +0.1  i 

30.7 

54.47    .30 

57.5    0.8 

19.67     .33 

18.1    0.0 

47.93    .31 

11.4     0.9 

17.02    M 

40.7    9A 

Apr.    9.7 

54.86  +.37 

58.6  +1.4 

20.00  +.39 

18.1    0.0 

48.23  +.30 

11.2+0.3 

17.30  +.96 

40.3  +0.6 

19.7 

55.22    .35 

60.2    1.9 

20.32    .31 

18.1    0.0 

48.53    .99 

10.9    0.3 

17.58    .97 

39.5    0.9! 

29.6 

55.55     .31 

62.4    9.4 

20.62    M 

18.1  -0.1 

48.82     .98 

10.5     0.4 

17.84    .96 

38.6    1.0 

May     9.6 

55.84     .97 

65.0    9.8 

20.90     .97 

18.2    0.1 

49.08     .96 

10.1     0.4 

18.09    .94 

37.4    Ij9 

19.G 

56.08    .99 

68.0    3.1 

21.16    .94 

18.3    0.9 

49.33     .93 

9.8    04 

18.33    .99 

36.2    1^ 

1 

29.6 

56.28  +.17 

71.1  +3.9 

21.39  +.91 

18.5  -0.9 

49.55  +.90 

9.4  +0.4 

18.52  +-.19 

34.9  +1^ 

June    8.5 

56.42    .11 

74.4    3.3 

21.58    .18 

18.8    0.3 

49.74     .17 

9.1     0.3 

18.70    .16 

3.3.6    1.3 

18.5 

56.50  +.05 

77.8    3.3 

21.74    .14 

19.1    0.4 

49.89    .13 

8.8    0.9 

18.84    .19 

32.3    1.3 

28.5 

56.52  -.01 

81.1     3.9 

21.85    .00 

19.5    0.4 

50.00    .09 

8.6    09 

18.95    .00 

31.0    1.9 

•Inly    8.4 

56.48    .07 

84.2    3.1 

21.92 +.04 

19.9    0.4 

50.08  +.05 

8.5  +0.1 

19.01  +.05 

29.9    1.1 

18.4 

56.38  -.13 

87.2  +9.8 

21.94     .00 

20.4  -0.5 

50.10    .00 

8.4    0.0 

19.04    .00 

28.8+1.0 

28.4 

56.23    .18 

89.8    9.5 

21.91  -.05 

20.8    0.5 

50.09  -.04 

8.4    0  0 

19.02  -.04 

27.9    0.9 

Aug.    7.4 

56.02    .93 

92.1     9.1 

21.84    .00 

21.3    0.4 

50.03    .08 

8.4    0.0 

18.97    .06 

27.1    0.7 

17.3 

55.77     .97 

94.0    1.7 

21.72    .13 

21.7    0.4 

49.93    .19 

8.5  -0.1 

18.87    .11 

26.4    0.6 

27.3 

55.48    .31 

95.6    1.3 

21.57    .17 

22.0    0.3 

49.79    .15 

8.6-0.1 

18.75    .14 

26.0    0.4! 

1 

St^pt.    6.3 

55.15  -.33 

96.6  +0.8 

21.39 -.19 

22.2  -0.9 

49.63  -.17 

8.6    0.0 

18.59  -.16 

25.6  +0.3 1 

16.3 

54.81     .35 

97.1  +0.3 

21.20    .90 

22.3    0.0 

49.45    .19 

8.6    0.0 

18.42    .18 

25.4  +0.1 

26.2 

54.46    .35 

97.2  -0.9 

20.99    .91 

22.3  40.1 

49.26    .19 

6.6    0.0 

18.24    .16 

25.3    0.0 

Oct.     6.2 

54.12     .34 

96.7    0.7 

20.78    .90 

22.1     0.9 

49.07    .18 

8.5  +0.1 

18.06    .18 

25.4  -0.9 ' 

16.2 

53.78     .39 

95.7    1.9 

20.60    .18 

21.8    0.4 

48.89    .17 

8.4    0.1 

17.88    .16 

25.6    0.31 

26.1 

53.48  -.99 

94.2  -1.7 

20.43  -.15 

21.4  +0.5 

48.73  -.14 

8.3  +0.1 

17.73  -.15 

26.0-0.5 

Nov.    5.1 

53.22    .94 

92.3    9.9 

20.30    .11 

20.9    0.5 

48.61     .10 

8.2    0.1 

17.60    .11 

26.6    0.6 

15.1 

53.01     .19 

89.9    9.6 

20.22    .06 

20.3    0  6 

48.53    .06 

8.1    0.1 

17.52    .07 

27.3    0.6; 

25.1 

52.85    .19 

87.1    9.9 

20.19 -.01 

19.7    0.6 

48.49  -.01 

8.0  +0.1 

17.47  -.08 

28.1    0.9 

Dec.     .5.0 

5i.76  -.06 

84.0  -3.2 

20.21  +.05 

19.1  +0.6 

48.50  +.03 

8.0    0.0 

17.46  +.08 

29.1  -1.0 

15.0 

52.74  +.01 

80.7     3.4 

20.28    .10 

18.6    0.5 

48.56    .06 

8.0  -o.i 

17.50    .06 

30.2    l.l 

25.0 

52.78     .08 

77.2    3.5 

20.40    .15 

18.1     0.5 

48.67    ,13 

8.0    0.1 

17.59    .10 

31.4    1.9 

35.0 

52.90  +.14 

73.8  -3.5 

20.58  +.90 

17.7  +0.4 

48.82  +.17 

8.2  -0.9 

17.71  +.14 

32.6-1.9, 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

c  Octantia. 

1  Aqailn. 

a  Lyrae. 
(Vega.) 

/?  Lyne. 

Bight 
Aacension. 

Declination 
South. 

Bight 
Aaoenaion. 

Declination 
South, 

Right 
Aaoenaion. 

North. 

Bight 
Aacenaioii. 

Declination 
North. 

h 
18 

O           .1 

-89  15 

h     m 

18  28 

o         / 

-  8  19 

h      m 

18  as 

+38  40 

h     m 

18  45 

+33  13 

Jan.    0.0 

m     a 
28  32.3+  4.8 

75.2  +3.4 

a 
49  91  +13 

23.2  -<».9 

57.50  +.06 

37.3  -8.1 

a 
44.66  +.08 

45.7  -9.9 

10.0 

28  38.8    8.1 

71.8    3.3 

50.06    .10 

24.1     0.9 

57.60    .13 

34.3    3.1 

44.76    .19 

42.8    9.9 

19.9 

28  48.3  10.9 

68.7    3.0 

50.24    .90 

24.9    0.8 

57.76    .18 

31.3    9.9 

44.90    .16 

40.0    9.8 

29.9 

29   0.5  13.4 

65.8    9.7 

50.45    Jaa 

25.7    0.7 

57.96     .99 

28.5    9.7 

45.09    .90 

37.3    9.6 

1  F«b.    8.9 

29  15.0  16.0 

63.2    9.4 

50.68    J35 

26.4    0.6 

58.20    .96 

26.0    9.3 

45.31     .93 

34.9    9.1 

18.9 

29  31.64-17.4 

61.0  +9.0 

50.94  +.96 

27.0  -0.5 

58.47  +.90 

23.8  -1.9 

45.56  +.96 

32.9  -1.8 

98.8 

29  49.6  i8.7 

59.3    J.5 

51.21     .98 

27.3    0.3 

58.77     .31 

22.3    1.3 

45.83    .99 

31.3    1.3 

Mar.  10.8 

m   8.7  19.5 

58.1     1.0 

51.49     M 

27.5  -O.i 

59.09     .39 

21.2    0.8 

46.13    .30 

30.2    0.8 

20.8 

30  28.5  19.9 

57.3    0.5 

51.78    .99 

27.4  +0.9 

59.42    .33 

20.7  -0.9 

46.44     .SI 

29.7  -0.9 

30.7 

30  48.4  19.9 

57.0  +0.1 

52.07    JW 

27.2    0.4 

59.75     .33 

20.9  +0.4 

46.75    .39 

29.8  +0.3 

Apr.    9.7 

31    8.1+19.4 

57.2  -0.4 

52.36  +.99 

26.7  +0.6 

60.08 +.33 

21.6  +1.0 

47.06  +.39 

30.4  +«.9 

19.7 

31  27.2  18.6 

•57.8    0.9 

52.64     .98 

26.0    0.8 

60.41     .39 

22.8    1.5 

47.38    .31 

31.5    1.4 

89.7 

3145.3  17.4 

58.9    1.3 

52.92    .97 

25.2    0.9 

60.72    .30 

24.6    9.0 

47.68     .99 

33.2    1.9 

May     9.6 

;^    1.9  15.9 

60.5     1.8 

53.18    .95 

24.2    1.0 

61.00    .97 

26.8    9.4 

47.96    .97 

35.2    9.9 

19.G 

32  16.9  14.0 

62.4    9.9 

53.42    .93 

23.1    1.1 

61.26    .94 

29.4    9.7 

48.22    JM 

37.6    9.5 

29.6 

32  29.8+11.7 

64.7 -«  5 

53.64  +.91 

22.0  +1.1 

61.48  +.90 

32.2  +9.9 

48.45  +.91 

40.3  +9.8 

June    8.0 

32  40.3    9.3 

67.3    9.7 

53.84     .18 

21.0    1.1 

61.67    .10 

35.2    3.1 

48.65    .17 

43.2    9.9 

18.5 

32  48.2    0.5 

70.1    9.8 

54.00    .14 

19.9    1.0 

61.81     .19 

38.4    3.1 

48.80    .13 

46.2    3.0 

28.5 

32  53.3    3.0 

73.0    3.0 

54.12    .10 

18.9    1.0 

61.90    .07 

41.5    3.1 

48.91     .09 

49.1     3.0 

July    8.5 

32  55.4+  0.6 

76.1     3.0 

54.21     .00 

18.0    0.9 

61.94 +.09 

44.6    3.0 

48.98  +.04 

52.0    9.9 

18.4 

32  54.5-  9.4 

79.1  -9.9 

54.25  +.09 

17.2  +0.8 

61 .94  -.03 

47.5  +4.8 

48.99  -.01 

54.8  +2.7 

28.4 

32  50.6    5.4 

81.9    9.7 

54.25  -.09 

16  5    0.0 

61.88    .08 

50.2    9.6 

48.96    .06 

57.4    9.5 

\  Aug.    7.4 

32  43.7    8.9 

84.6    9.5 

54.20    .06 

15.9    0.5 

61.77    .13 

52.6    9.3 

48.88    .10 

59.8    9.9 

17.4 

3234.2  10.8 

87.0    9.9 

54.12    .10 

15.5    0.4 

61.62    .17 

54.7    1.9 

48.76    .14 

61.9    1.9 

27.3 

32  22.2  13.0 

89.0    1.8 

54.00    .13 

15.1      0.3 

61.43    .91 

56.5    1.5 

48.60    .18 

63.6    1.0 

Sept.   6.3 

32   8.3-14.8 

90.6  -1.3 

53.86  -.16 

14.9  +0.9 

61.21  -.93 

57.8  +1.1 

48.40  -.91 

65.0  +1J2 

16.3 

31  52.8  10.0 

91.6    0.8 

53.69    .17 

14.8  +0.1 

60.96    .95 

58.8    0.7 

48.18    .93 

65.9    0.8 

26.3 

31  36.4  10.7 

92.1  -0.9 

53.51     .18 

14.7    0.0 

60.70    .96 

59.2  +0.9 

47.95    .94 

66.5  +0.3 

Oct.     6.2 

31  19.7  10.7 

92.0  +0.4 

53.33    .18 

14.8  -0.1 

60.44    .96 

59.3  -0.9 

47.71     .94 

66.6  -0.1 

16.2 

31    3.3  10.0 

91.2    1.0 

53.15    .17 

15.0    0.9 

60.18    .95 

58.8    0.7 

47.47     .93 

66.3    0.5 

26.2 

30  47.9-14.7 

89.9  +1.0 

53.00  -.14 

15.2  -0.3 

59.94  -.98 

57.9»-1.9 

47.25  -.91 

65.5  -l.O 

Nov.    6.1 

30  34.1   19.7 

88.0    9.1 

52.86    .11 

15.6    0.4 

59.73    .90 

56.5    1.0 

47.05     .18 

64.3    1.4 

15.1 

30  22.6  10.3 

85.7-  9.0 

52.77    .08 

16.0     0.5 

59.55    .16 

54.7    9.0 

46.89    .15 

62.7    1.8 

25.1 

3013.7    7.4 

82.9    3.0 

52.71  -.04 

16.6    0.6 

59.42    .11 

52.5    9.4 

46.76    .10 

60.8    9.9 

:Dec.    5.1 

30    7.9-4.2 

79.8  +3.9 

52.70  +.01 

17.2  -0.7 

59.33  -.06 

50.0  -9.7 

46.68  -.06 

58.4  -3.5 

15.0 

M   5.4-0.8 

76.5    3.4 

52.73     .05 

18.0     0.8 

59.30  -.01 

47.1    9.9 

46.64  -.01 

55.8    9.7 

25.0 

:)0   6.3+9.6 

73.0    3.4 

52.81     .10 

18.8    0.8 

59.32  +.05 

44.1     3.1 

46.66  +.04 

53.0    9.8 

35.0 

30  10.3+  6.0 

69.6  +3.3 

52  93  +.14 

19.6  -0.9 

59.40  +.10 

41.0-3.1 

46.73  +.08 

50.1  -9.9 
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APPABEKT  PLACES  FOB  TH£  UPPEB  TBANBIX  AT  WASHIMGTOH. 

1 

a  Sngittarii. 

50  Draconifl. 

^  Aquils. 

d  Sagittarli. 

Mean 
Solar 
Date. 

1 

Bight 

DeoUnatlon 

Bight 
Aaoenaion. 

Declination 
Nwrtk. 

Bight 

Declination 
North, 

Bight 
Aaoenaim. 

Declinatton 

It     m 

18  48 

-26*  26 

li     m 

18  50 

+75  17 

h     m 

19    0 

+  13  4l' 

h     m 

19  10 

1 
O          1 

-19    9 

Jan.     0.0 

0.05  -I-.19 

30.5  +0.4 

■ 
8.98  -.09 

51.7-3.4 

1.34  +.08 

38.6  -9.0 

8 

46.81  +.09 

39.9  -0.1 

10.0 

0.19    .17 

80.8    0.3 

8.91  +.06 

48.8    3.5 

1.44     .19 

30.6    9.0 

46.92    .13 

30.0   0.0 

20,0 

0.38    .90 

19.8    0.3 

3.07    .94 

44.8    3.4 

1.57     .15 

88.6    1.0 

47.07    .16 

30.0   0.0 

89.9 

0.60     .33 

19.5    0.3 

3.39    .40 

41.5    3.9 

1.74     .18 

86.7    1.8 

47.26    J» 

30.0   0.0 

Feb.    8.9 

0.84    J» 

19.8    0.3 

3.86    .54 

38.5 .  9.8 

1.94    Jii 

35.1    1.5 

47.47    ja 

30.0  -M.! 

18.9 

1.11  +.96 

• 

18.8  -^.4 

4.47  +.66 

35.9  -9.4 

8.16  +.93 

83.7  -1.9 

47.71  +JB 

39.8  44  J 

88.8 

1.40     .90 

18.5    0.4 

5.18    .76 

33.8    1.8 

8.41      .95 

38.6    0.9 

47.97    .97 

39.6   0.3! 

Mar.  10.8 

1.71     .31 

18.1     0.4 

5.98    .83 

38.8    1.9 

8.67    .97 

88.0    0.5 

48.24     .96 

89.8  %^ 

80.8 

8.08     .39 

17.7    0.5 

6.84     .88 

31.3-0.6 

8.95    .96 

81.7  H>.i 

48.53    .30 

28.8   0.5! 

30.8 

8.34    .39 

17.8    0.5 

• 

7.73     .80 

31.1  +0.1 

3.83    .99 

21.8+0.4 

4&83    .30 

39.8  0.0 

Apr.    9.7 

3,66  •f.sg 

16.7  +0.5 

8.68  +.88 

31.5  -K.7 

3.53 +J» 

33.4  +0.8 

49.14  +.31 

27.6 -K.? 

19.7 

8.98    .39 

16.3    0.5 

9.48    .83 

.18.6    1.4 

3.81     .96 

33.4    1.9 

49.44     .31 

36.9   OJ 

89.7 

3.30    .31 

15.7    0.5 

10.88    .77 

34.3    1.9 

4.09    .98 

84.7    1.5 

49.75    .30 

86.0   U 

May    9.7 

3.60    .30 

15.8    0.4 

11.00     .68 

36.4    9.4 

4.36    .96 

36.4    1.8 

50.04     .99 

25.8   0.8 

19.6 

3.89    sn 

14.8    0.4 

11.68     .56 

39.0    9.8 

4.61     JM 

88.3    9.0 

50.33    .97 

84.3   0.8 

1 

89.6 

4.15-I-.95 

14,5  •H).3 

18.18 +.44 

48.0  +3.1 

4.84  +.9B 

30.3 -HLl 

50.69  +.95 

33.5  40.8 

June    8.6 

4.:)8    .99 

14.3    0.9 

18.49    .30 

45.8    3.3 

5.05     .19 

38.5    9.9 

50.83    .» 

28.8   0.7 

18.5 

4.58    .18 

14.8  •M.l 

18.78    .16 

48.6    3.5 

5.88     .16 

34.8    a.» 

51.04     .19 

88.8   0.0 

88.5 

4.74     .14 

14.1     0.0 

18.81  +.01 

58.1     3.5 

5.36     .19 

37.0     9.9 

51 .31     .15 

81.6   0.5 

July    5.5 

4,86    .00 

14.8  H).l 

18.74  -.14 

55.6    3.4 

5.45    .07 

39.8    9.1 

51.34     .11 

81.3   OJ 

18.5 

4.92  •••.04 

14.4  H>.9 

18.53  -.96 

59.0  +3.3 

5.51  +.03 

41.8+9.0 

51.43  +.06 

21.0  4«Ji 

88.4 

4.94    .00 

14.7    0.3 

18.17    .49 

68.8    3.1 

5.58  -.01 

43.1     1.8 

51.47 +.09 

80.8-H).lj 

Aug.    7.4 

4.98  -.05 

15.0     0.4 

11.69     .55 

65.1     9.8 

5.48    .05 

44.8    1.6 

51.46  -.03 

20.7   0.0 

17.4 

4.84    .09 

15.4    0.4 

11.08    .66 

67.8    9.5 

5.41     .00 

46.3    1.3 

51.41     .07 

20.8  -«.l 

87.4 

4.73    .13 

15.8    0.4 

10.37     .76 

70.0    9.1 

5.30    .13 

47.5    1.1 

51.33    .U 

20.9   OJ 

Sept.   6.3 

4.58  -.16 

16.1  -0.3 

9.57  -.84 

71.9  +1.7 

5.15  -.16 

48.4  •H>.8 

51.19  -.14 

81.1  -0J| 

16.3 

4.40    .18 

16.4    0.3 

8.70    .90 

73.3    1.9 

4.98    .18 

49.1    0.5 

51.04    .17 

21.3   OJ 

86.3 

4.81    J» 

16.6    0.9 

7.78     .93 

74.3    0.7 

4.80    .19 

49.5  •H».9 

50.86    .18 

21.5  OJ 

Oot.     6.8 

4.01     M 

16.8  -0.1 

6.84    .94 

74.7  •H.9 

4.61    .19 

49.6  -0.1 

50.67    .19 

21.7   OJ 

16.8 

3.88    .19 

16.8    0.0 

5.90     .93 

74.5  -0.4 

4.48    .10 

49.4    0.4 

50.49    .16 

2L9   OJ 

86.8 

3.64  -.17 

16.7  +0.1 

4.99  -.80 

73.8  -0.9 

4.84  -.17 

48.9  -0.7 

50.31 -.16 

210-0.1' 

Nov.    5.8 

3.49    .13 

16.6    0.9 

4.13     .83 

73.7    1.5 

4.08    .14 

48.1    0.0 

50.16    .14 

28.1   0.1  > 

15.1 

3,37    .10 

16.4    0.3 

3.34     .74 

70.9    9.0 

3.95    .11 

47.0    1.9 

50.04    .11 

88.8   0.1, 

35.1 

3.30    .05 

16.1     0.3 

8.65    .63 

68.7    9.5 

3.86    .06 

45.6    1.5 

49.95    .07 

82.3   0.11 

Dec.    5.1 

3.87  -.01 

15.7  +0.3 

8.08  -.50 

66.1  -9.8 

3.80  -.04 

44.1  -1.7 

49.90  -.OS 

1 

28.4  -0.1 

15.1 

3.89  4-.04 

15.4    0.3 

1.66     .35 

63.0    3.9 

3.79  +.01 

48.3    1.9 

49.90  +.09 

28.4    0.1 

1 

25.0 

3.36    .00 

15.1     0.3 

1.38    .19 

59.8    3.4 

3.88    .05 

40.4    9.0 

49.!)4    .06 

88.5   0.1, 

35.0 

3.47  +.13 

14.7  -W.S 

1 .87  -.03 

56.3  -3.5 

3.89  +.09 

38.3  -4.0 

50.03  +.10 

83.6 -O-ij 

FIXED  STARS,   1883. 
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AFPABENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

6  Dracon'iB. 

r  Draconif. 

6  AquiltB. 

K  Aquils. 

Mean 
Solar 
Date. 

, 

Aafiwirian. 

DeclinatioD 
North. 

Bight 
Ammkm. 

DeoUnatioii 
Nortk, 

Mght 
Aaeeiiai<in. 

DeoUnBtkm 
North. 

Bight 

• 

Declination 
South. 

h     m 

19  12 

+67  27 

h     m 

19  17 

O          / 

+73    8 

h     m 

19  19 

+  2  62 

h     m 

19  30 

O          1 

-  7  16 

Jan.     0.0 

a 
38.36  -.07 

3K1  -3.4 

8 

43.43  -.15 

37'!6  -8.4 

a 
35.43  +.07 

es[&  -1.4 

a 
35.31  +.07 

65.3  -0.7 

10.0 

38.35  +.04 

37.6    3.5 

43.34  -.01 

34.3    3.4 

35.53    .11 

63.4    1.4 

35.40    .10 

65.9    0.7 

90.0 

38.44     .14 

34.3    3.4 

43.40  +.14 

30.7     3.4 

35.61    .14 

61.1     1.3 

35.53    .14 

66.6    0.7 

39.9 

38.63    .94 

30.8     3.9 

43.61     JM 

17.3     3.3 

35.79    .17 

59.8    1.9 

35.67    .17 

67.3    0.6 

■  Feb.    8.9 

r 

38.93    .34 

17.7    3.0 

43.95    .41 

14.3    3.0 

35.98    .90 

58.7    1.0 

35.85    .90 

67.8    0.4 

J  8.9 

39.31  +.43 

14.9  -9.5 

44.43  +.68 

11.4-4.6 

36.19  +.99 

57.8  -0.8 

36.06  +.99 

68.3  -0.3 

28.9 

3J).77    .50 

13.6    9.0 

44.99    .60 

9.0    9.1 

36.43    JM 

57.3    0.5 

36.39    .94 

68.4  Hl.i 

Mar.  J  0.8 

30.39    .55 

10.9     1.5 

45.65    .70 

7.3    1.5 

36.67    .96 

56.8  -0.9 

36.54    M 

68.3  +0.1 

80.8 

30.86    .60 

9.7    0.8 

46.38    .75 

5.9    0.9 

36.94     .97 

56.8  +«.l 

36.80    J7 

68.1     0.4 

30.8 

3J.46    .01 

9.3 -OJi 

47.15    .78 

5.3  -0.3 

37.33    .96 

57.1    0.4 

37.08    .96 

67.6    0.6 

Apr.    9.7 

33.08  +.61 

9.4  +0.5 

47.94  +.70 

5.4  +0.4 

37.50  +.99 

57.7  -W  8 

37.37  +.99 

66.9  +0.6 

19.7 

33.68    .60 

10.3    1.1 

48.73    .76 

6.1    1.0 

37.79     .99 

58.6    1.0 

37.66    .99 

66.0    1.0 

89.7 

33.36    .66 

11.7    1.7 

49.46     .79 

7.4    1.6 

38.07     .96 

59.8    1.3 

37.95    M 

64.9    1.9 

May    9.7 

33.80    .51 

13.7     9.9 

50.15    .65 

9.3    9.9 

38.35    .97 

61.3    1.5 

38.34    .98 

63.7    1.3 

19.6 

34.38    .45 

16.1     9.7 

60.77    .57 

11.7    9.6 

38.63    .96 

68.8    1.7 

38.53    .97 

63.4    1.3 

39.6 

34.69  +.37 

19.0  +3.1 

51.39  +.47 

14.5  +3.0 

38.87  +.94 

64.5  +1.8 

38.78  +.95 

61.0  +1.4 

Jane   8.6 

35.03     .99 

33.3    3.3 

51.71     .36 

17.6    3.3 

39.09    .91 

66.3    1.8 

39.03    .93 

59.6    1.4 

18.6 

35.37     .90 

35.6    3.5 

53.01     .94 

31.0    3.4 

39.39    .16 

68.1     1.8 

39.33    jao 

58.3    1.3 

38.5 

35.41  +.10 

39.3    3.6 

53.18 +.11 

34.5    3.5 

39.45    .14 

69.9    1.7 

39.40    .16 

57.0    1.9 

July    8.5 

35.46    .00 

33.7    3.5 

53.33  -.09 

38.0    3.5 

39.57    .10 

71.6    1.6 

39.54    .19 

55.9    1.1 

18.5 

35.41  -.10 

36.3  +3.4 

63.14  -.15 

31.6  +3.5 

39.65  +.06 

73.1  +1.5 

39.64  +.07 

54.8  +1.0 

38.4 

35.37    .19 

39.6    3.3 

51.93    .97 

34.9    3.3 

39.69  +.09 

74.5    1.3 

39.69  +.03 

540    0.8 

Aug.    7.4 

35.03     .90 

43.7    3.0 

51.60    .39 

38.1    3.1 

39.68  -.03 

75.8    1.1 

39.70  -.01 

53.3    0.6 

17.4 

34.70    .37 

45.6    9.7 

51.15    .60 

41.1     9.8 

39.63    .07 

76.8    1.0 

39.67    .06 

53.7    0.5 

37.4 

34.39    .44 

48.1    9.4 

50.60    .60 

43.7    9.4 

39.54    .11 

77.7    0.8 

39.59    .10 

53.3    0.3 

Sopt   6.3 

33.81  -.50 

60.3  +1.9 

49.96  -.68 

45.9  +9.0 

39.43  -.14 

78.3  +0.5 

39.48  -.13 

53.0  +0.9 

16.3 

a3.39    .65 

53.0    1.5 

49.35    .74 

47.7    1.6 

39.37    .16 

78.8    0.3 

39.34    .15 

51.9+0.1 

26.3 

33.73    .66 

53.3    1.0 

48.49    .78 

49.1     1.1 

39.10    .17 

79.0  +0.1 

39.17    .17 

51.9    0.0 

Oct.     6.3 

33.13    .60 

53.9  +0.5 

47.69     .81 

49.9  +0.6 

38.93    .18 

79.0  -0.1 

39.00    .18 

53.0  -0.9 

16.3 

31.53    .60 

64.1  -0.1 

46.98     .81 

50.3    0.0 

38.75    .17 

78.9    0.9 

38.83    .17 

53.3    0.9 

26.3 

30.94 -.58 

53.7  -0.7 

46.08  -.79 

49.9  -0.5 

38.58  -.16 

78.6  -0.4 

38.65  -.16 

53.4  -0.3 

;  Nov.    5.3 

30.38    .54 

53.8    1.9 

45.31     .74 

49.1     1.1 

38.43    .14 

78.0    0.6 

.38.50    .15 

53.8    0.4 

15.1 

30.87    .40 

51.3    1.7 

44.60     .68 

47.8    1.6 

38.30    .11 

77.3    0.8 

38.37    .11 

53.3    0.5 

35.1 

39.43    .49 

49.3    9.9 

43.96    .60 

45.9    9.1 

38.30    .08 

76.4    1.0 

38.37    .08 

53.8    0.6 

>  Dec.    5. 1 

39.04  -.34 

46  9  -9.7 

43.41  -.40 

43.6  -9.6 

38.14  -.04 

75.3  -1.1 

38.31  -.04 

54.5  -0.7 

15.1 

38.75    .94 

44.0    3.0 

43.96    .37 

40.8    9.9 

38.13    .00 

74.1     1.3 

38.19    .00 

55. 1     0.7 

35.0 

38.66    .14 

40.8    3.3 

43.67    .94 

37.7    3.9 

38.15  +.04 

73.8    1.3 

38.31  +.04 

55.9    0.7 

35.0 

38.47  -.04 

37.4  -3  5 

43.50  -.10 

34.3  -3.4 

38.31  +.08 

71.4  -1.4 

38.37  +.07 

56.6  -0.7 

23 


354 


FIXED  STARS,  1883. 


APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON, 

Mean 
Solar 
Date. 

y  Aquile. 

a  Aqttil». 
{Mtnir:) 

e  Draconia. 

^  Aquils. 

Bight 
Aaoenaion. 

Beolinatioix 
North, 

Kight 
Aao^sion. 

DecllnatioD 

Bight 
Asoenaion. 

DeoHnation 

Bight 
AacenaioB. 

Declination' 
Nwik. 

h     m 

19  40 

+ 10  19 

b     m 

19  45 

+  8  33 

h     m 

19  48 

+69**  58 

h     m 

19  49 

O     •    f    1 

+  66 

Jan.     0.0 

■ 
41.31  +.05 

52.'3  -1.7 

8 

3.98  +.04 

It 
44.5-1.6 

a 
30.43  -.19 

25.6  -3.9 

33.48  +.04 

63.0-1.5' 

10.0 

41.38    .08 

50.6     1.7 

4.04     .08 

42.9    1.6 

30.30  -.07 

22.3    3.3 

33.54     .07 

61.5    1.5* 

20.0 

41.47     .11 

48.9    1.7 

4.14     .11 

41.3    1.5 

30.29  +.05 

18.9    3.4 

33.63    .11 

60.0    1.4 

30.0 

41.60    .15 

47.3    1.6 

4.27    .14 

39.8    1.4 

30.40    .17 

15.5     3.3 

33.76    .14 

58.6    1^ 

Feb.    8.9 

41.77     .18 

45.8    1.4 

4.43    .17 

38.4    1.9 

30.62    .98 

12.2    3.1 

33.91     .17 

57.4    1.1. 

18.9 

41.96  +.90 

44.6  -1.1 

4.62  +.90 

37.3  -1.0 

30.96  +.30 

9.2  -9.8 

34.10  +.90 

56.4  H»^ 

28.9 

42.17     .93 

43.6    0.8 

4.83    .99 

36.4    0.7 

31.39    :48 

6.6     9.4 

34.31     .99 

55.6    0.6 

Mar.  10.9 

42.41     .95 

43.0    0.4 

5.06    M 

35.9  -0.4 

31.91     .56 

4.5     1.9 

34.54     JM 

55.1  -«.3 

20.8 

42.67     .96 

42.8  -0.1 

5.32     .96 

35.7    0.0 

32.50     .61 

2.9    1.3 

34.79     M 

55.0    0.0 

30.8 

42.94     .96 

42.9  +0.3 

5.59    .98 

35.9  +i.4 

33.14     .65 

2.0  -0.6 

35.06    .97 

55.2+0.4 

Apr.    9.8 

43.22  +.99 

43.4  +6.7 

5.87  +.99 

36.4  +0.7 

33.80  +.68 

1.6    0.0 

35.34  +.96 

55.8  40.7 

19.7 

43.51     .99 

44.4    1.1 

6.16     .99 

374     l.i 

34.48     .68 

2.0  +0.7 

35.62    .99 

56.6    1.1 

29.7 

43.80     .99 

45.6    1.4 

6.45    .-99 

38.6    1.4 

35.15    .60 

3.0    1.3 

35.91     .99 

57.9    1.3 

May    9.7 

44.08    .98 

47.1     1.7 

6.74     .98 

40.1     1.6 

35.79     .69 

4.5    1.8 

36.20     .98 

59.3    1.6 

19.7 

44.36    .97 

48.9    1.9 

7.01      .97 

41.9     1.8 

36.38     .56 

6.6     9.3 

36.48    .97 

61.0    1.8 

29.6 

44.62  +.95 

50.9  +9.0 

7.28  +.95 

43.8  +9.0 

36.90  +.48 

9.2  49.8 

36.74  +.95 

1 
62.8  +1.9 

June    8.6 

44.86    .99 

53.0    9.1 

7.52    .93 

45.9    9.1 

37.34     .40 

12.1     3.1 

36.98    .93 

64.8    9.0' 

18.6 

45.06     .19 

55.2    9.9 

7.73     .90 

48.0    9.1 

37.69    .30 

15.4     3.4 

37.20    .90 

66.8    9.0 

28.6 

45.24     .16 

57.3    9.9 

7.91     .16 

50.0    9.1 

37.94     .90 

18.8     3.5 

37.38    .16 

68.7    1.9 

July    8.5 

45.37    .19 

59.4    9.1 

8.05    .19 

52.1     9.0 

38.08  +.00 

22.4    3.6 

37.53    .13 

70.6    1.8 

18.5 

45.47  +.07 

61.4  +1.9 

8.15  +.06 

54.0  +1.0 

38.12  -.09 

26.0  +3.6 

37.64  +.06 

72.4  +1.7 

28.5 

45.52  +.03 

63.3    1.8 

8.21  +.03 

55.6    1.7 

38.04     .13 

29.6    3.5 

37.70  +.04 

74.1     1.6 

Aug.    7.4 

45.52  -.09 

64.9    1.6 

8.22  -.01 

57.4     1.5 

37.85    .94 

33.0    3.3 

37.72    .00 

75.6    1.4 

17.4 

45.48    .06 

66.4     1.4 

8.19    .05 

58.8    1.3 

37.56    .34 

36.2    3.1 

37.69  -.06 

76.8    1.9 

27.4 

45.41     .10 

67.6    1.1 

8.12    .09 

60.0    1.1 

37.18    .43 

39.1     9.8 

37.62    .09 

77.9     1.0 

Sept.    6.4 

45.29  -.13 

68.6  +0.9 

8.01  -.19 

61.0  +41.8 

36.71  -.51 

41.7  -Hi.4 

37.52  -.19 

78.7+0.7 

J6.3 

45.15     .15 

69.4    0.6 

7.87    .15 

61.6    0.6 

36.17    .57 

43.9    9.0 

37.38    .15 

79.3    0.5 

26.3 

44.98    .17 

69.9    0.4 

7,71     .17 

62.1    0.;i 

35.58    .09 

45.6     1.5 

37.22    .17 

79.7  +0.3 

Oct.     6.3 

44.81     .18 

70.1  +0.1 

7.54    .18 

62.3  +0.1 

34.94    .65 

46.9     1.0 

37.05    .16 

79.8    0.0 

16.3 

44.62    .18 

70.0  -0.9 

7.36    .18 

62.3  H).9 

34.28    .66 

47.6  +0.5 

36.88    .16 

79.8  -0.9 

26.2 

44.45  -.17 

69.7  -0.4 

7.18  -.17 

62.0  -0.4 

33.62  -.66 

47.8  -0.1 

36.70  -.17 

79.5  -0.4 

No7.    5.2 

44.28     .15 

69.2    0.7 

7.02    .15 

61.5    0.7 

32.97     .63 

47.5    0.6 

36.54    .15 

79.0    0.6 

15.2 

44.14     .13 

68.3    0.9 

6.88    .13 

60.7    0.9 

32.36     .59 

46.5     1.9 

36.40    .13 

78.2    0.8 

25.2 

44.03    .10 

67.3    1.9 

6.77    .10 

59.7    1.1 

31.79     .53 

45.0     1.8 

36.29    .10 

77.3    1.0 

1 

Deo.    5.1 

43.95  -.06 

06.0  -1.4 

6.69  -.06 

58.5  -1.3 

31.30 -.45 

4.3.0  -9.3 

:<6.21  -.07 

1 
76.2  -1.9 

15.1 

43.M  -.09 

64.5    1.5 

6.65  -.09 

57.2    1.4 

:)0.89     .36 

40.5    9.7 

3G.I6-.03 

74.9    IJ 

25.1 

43.90  +.01 

62.9     1.7 

6.64  +.01 

5.5.7    1.6 

30.58     .96 

37.7    3.0 

36.15  +.01 

73.5    1.4 

35.0 

43.94  +.05 

61.2-1.7 

6.67  +.05 

54.1  -1.6 

30.37  -.15 

34.5  -3.3 

36.18+0.5 

72.0 -1.5  J 1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

r  AqailflB. 

a'  Capricorni. 

jK  Cephei. 

a  Pavonis. 

Meui 
8oUr 
Date. 

j 

Right 
AsGenaion. 

Nwth, 

Right 
Asceasion. 

Declination 
South, 

Right 
Ascension. 

Deelinatlon 
North, 

Right 
Ascension. 

Declination 
South. 

h     m 

19  58 

O            / 

+  6  56 

h     m 

20  11 

o       / 

-12  54 

h     m 

20  12 

O           1' 

+77  21 

h     m 

20  16 

O          / 

-57    6 

'  Jan.    0.1 

s 
25.03  +.03 

627  -1.5 

8 

33.31  +.03 

laj  -0.3 

a 
43.29  -.45 

46!9  -3,0 

■ 

22.10    .00 

29.5  +9.3 

10.0 

25.07    .06 

01.2    1.5 

33.36    .07 

18.4     0.3 

42.92    .97 

43.8    3.9 

22.14  +.07 

27.3    9.3 

20.0 

25.16     .10 

59.8    1.4 

33.44    .10 

18.7    0.9 

42.74  -.09 

40.5    3.9 

22.24    .14 

24.9    9.4 

:           30.0 

25.27     .13 

58.4    1.3 

33.56    .13 

18.8  -0.1 

42.76  +.10 

37.1     3.3 

22.42    .90 

22.4    9.4 

Feb.     0.0 

25.42    .16 

57.1     1.9 

33.71     .16 

18.9    0.0 

42.95    .%) 

a3.8    3.9 

22.65    .96 

20.0     9.4 

18.9 

25.59  +.19 

56.0  -0.9 

33.88  +.19 

18.8  +4).  I 

43.34  +.47 

30.7  -3.0 

22.96  +.31 

17.6  +9.3 

28.0 

25.80     .33 

55.2    0.6 

34.08    .99 

18.6    0.3 

43.89     .63 

27.9    9.6 

23.27    .36 

15.3    9.9 

Mar.  10.0 

26.02    .94 

54.8  -0.3 

34.31     .94 

18.2    0.5 

44.60    .77 

25.5    9.9 

2:1.65    .40 

13.1     9.1 

20.8 

26.27    .96 

54.6    0.0 

34.56    .96 

17.7    0.7 

45.42     .88 

2:1.6     1.6 

24.07    .44 

11.1      1.9 

30.8 

26.53     .97 

54.8  +4).4 

34.83    .98 

16.9    0.8 

46.35    .96 

22.2    1.0 

24.52    .46 

9.4     1.6 

Apr.    9.8 

26.81  +.98 

55.4  +0.7 

35.11  +.99 

16.0  +1.0 

47.35  1.01 

21.6  -0.4 

25.00  +.49 

7.9  +1.4 

19.8 

27.10     .99 

56.3    1.0 

35.40    .30 

14.9    1.1 

48.37  1.03 

21.5+0.3 

25.49    .50 

6.6     1.1 

29.7 

27.39     .99 

57.5    1.4 

35.70     .30 

13.7    1.9 

49.39  1.01 

22.0    0.9 

26.00    .50 

5.7    0.8 

iMay    9.7 

27.68     .99 

59.0    1.6 

36.01     .30 

12.4     1.3 

50.38    .96 

23.2    1.5 

26.50    .50 

5.1     0.4 

19.7 

27.96     M 

60.7    1.8 

36.30    .99 

11.1     1.3 

51.30    .86 

25.0    9.0 

27.00    .49 

4.8  +0.1 

29.7 

28.23 +i» 

62.6  +1.9 

36.59  +.96 

9,8  +1.3 

52.13  +.77 

27.2  +9.5 

27.47  +.46 

4.9  -0.3 

June   8.C 

28.48    .94 

64.6    9.0 

36.86    .96 

8.4    1.3 

52.84     .65 

29.9    9.9 

27.92    .43 

5.3    0.6 

18.6 

28.70     .91 

66.6    9.0 

37.11     .93 

7.2    1.9 

53.42    .50 

32.9    3.9 

28.32    .38 

6.1      0.9 

28.6 

28.89     .17 

68.6    9.0 

37.33    .90 

6.1     1.0 

53.85    .35 

36.2    3.4 

28.68    .39 

7.2    1.3 

July    8.5 

29.04    .13 

70.6    1.9 

37.50    .16 

5.2    0.9 

54.11     .18 

39.7    3.5 

28.97    :96 

8.6    1.5 

18.5 

29.16 +.09 

72.5  +1.8 

37.04  +.19 

4.4  +0.7 

54.21  +.01 

43.3  +3.6 

29.19  +.19 

10.2  -1.7 

28.5 

29.23  +.05 

74.2    1.6 

37.74     .07 

3.7    0.6 

54.14  -.15 

46.9    3.6 

29.34    .11 

12.0    1.9 

Aug.    7.5 

29.25    .00 

75.8    1.5 

37.79  +.09 

3.2    0.4 

53.90    .39 

50.4     3.5 

29.41  +.03 

14.0    9.0 

17.4 

29.23  -.04 

77.1     1.3 

.37.79  -.09 

3.0     0.9 

53.50    .47 

53.8    3.3 

29.40  -.05 

16.0    9.0 

27.4 

29.17    .06 

78.2    1.0 

37.75    .06 

2.8  +0.1 

52.96    .61 

5G.9    3.0 

29.31     .19 

18.0    1.9 

Sept.    6.4 

29.07  -.19 

79.2  +0.6 

37.66  -.10 

2.8    0.0 

52.28  -.74 

59.8  +9  7 

29.15  -.19 

19.9  -1.8 

16.4 

28.94    .14 

79.8    0.6 

37.55    .13 

2.9  -0.1 

51.48    .85 

62.4    9.4 

28.93    .95 

21.6    1.6 

26.3 

28.79    .16 

80.3    0.3 

37.40    .15 

3.1    0.9 

50.58     .94 

64.5    1.9 

28.66    .99 

23.0    1.3 

Oct.     6.3 

28.62    .17 

80.5  +0.1 

37.24    .17 

3.4    0.3 

49.61   1.00 

66.2    1.4 

28.35    .39 

24.2    1.0 

1 

16.3 

28.44     .18 

80.4  -0.9 

37.07     .17 

3.7    0.3 

48.58  1.04 

67.4    0.9 

28.01     .34 

25.0    0.6 

26  2 

28.27  -.17 

80.2  -0.4 

36.90  -.17 

4.0  -0.4 

47.52  1.06 

68.0  +0.4 

27.67  -..« 

25.3  -0.9 

Nov.    5.2 

28. 1 1     .15 

79.7    0.6 

36.74    .15 

4.4     0.4 

46.47  1.04 

68.1  -0.9 

27.34     .39 

25.3  +0.3 

15.2 

27.96    .13 

79.0    0.8 

36.59    .13 

4.8    0.4 

45.44  1.00 

67.7    0.8 

27.04     .98 

24.8    0.7 

25.2 

27.85    .10 

78.1     1.0 

36.48    .10 

5.2    0.4 

44.47     .93 

66.6    1.3 

26.78    .93 

23.9    l.i 

Dec.    5.1 

27.76  -.07 

77.0  -1.9 

36.39  -.07 

5.6  -0.4 

43.59  -..83 

65.0  -1.9 

26.58  -.18 

2?2.6  +1.4 

15.1 

27.71  -.03 

75.7     1.3 

36.33  -.03 

6.0    0.4 

42.82     .70 

62.9    9.3 

26.43     .11 

21.0    1.8 

95.1 

27.69    .00 

74.3    1.4 

36.32    .00 

6.3    0.4 

42.19     .56 

60.4     9.8 

26.:^  -.04 

19.1    9.0 

1 

35.1 

27.71  +.04 

72.8  -1.5 

36..34  +.04 

6.7  -0.4 

41.71  -.39 

57.4  -3.1 

26.35  +.09 

1H.9  +9.9 
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APPARENT  PLACES  FOR  THE  UPPER  TI^ANSIT  AT  WASHINGTON. 

1 
1 

y  Cygni. 

frCapr 

icorni. 

e  Delpliini. 

Groom  bridge  3241. 

Kean 
Solar 
Bate. 

lUgbt 
Ascenaion. 

BeclinaiioD 

Right 
Aflcenaion. 

Declination 

Bight 
Aacenaion. 

Declination 
Korth, 

Ril^ht 
Aacenaion. 

Declination  1 
yorlA.      \ 

1 

h      m 

20  18 

+39  52 

h     in 

20  20 

- 18  35 

h     m 

20  27 

+ 10  54 

h     m 

20  30 

+72    i 

• 

Jfm.     0. 1 

8 

1.05  -.04 

70.6  -9.7 

8 

36.98  +.09 

35.2    0.0 

■ 
37.02    .00 

32.2  -1.5 

a 
27.08  -.34 

84''2  -9.0 

10.0 

1.03    .00 

67.9    9.8 

37.02    .06 

35.1  +0.1 

37.03  +.03 

30.6    1.6 

26.80     .91 

81.2    3.1 

20.0 

1.06  +.05 

65.0    9.9 

37.09    .09 

35.0    0.9 

37.08    .07 

29.0    1.6 

26.65  -.08 

77.9    3J 

30.0 

1.13    .10 

62.1     9.8 

37.20    .13 

34.8    0.3 

37.17    .10 

27.5    15 

26.63  +-.05 

74.6    3.4 

Feb.    9.0 

1.25    .14 

59.4    9.6 

37.35    .16 

34.5    0.4 

37.28    .13 

26.0    1.3 

26.75    .18 

71.2    3.3 

18.9 

1.42 +.19 

56.9  -9.4 

37.52  +.19 

34.1  +0.5 

37.43  +.16 

24.8-1.1 

26.99  +.31 

68.0  -3.1 

88.9 

1.62    .S3 

54.7    9.0 

37.72     .99 

33.5    0.6 

37.61     .19 

23.8    0.8 

27.36     .43 

65.1      9.7 

Mar]  10.9 

1.87    .96 

52.9     1.5 

37.95     .94 

32.8    0.8 

37.81     .99 

23.2    0.5 

27.84     .53 

62.6    9.3 

20.9 

2.14     .99 

51.7    1.0 

38.20     .96 

32.0    0.9 

38.04    JM 

22.8  -O.i 

28.41     .69 

60.5    I.B 

30.8 

2.45    .39 

50.9  -0.5 

38.47     .96 

31.0    1.0 

38.29     .96 

22.9  +0.9 

29.06    .69 

69.0    1.9 

Apr.    9.8 

2.77  +.33 

50.7  +0.1 

38.75  +.99 

30.0  +1.1 

38.56  +.98 

23.3  +0.6 

29.77  +.73 

t 
58.2 -«.5 

19.8 

3.11     .34 

51.2    0,7 

39.05     .30 

28.8    1.9 

38.84     .99 

24.1     1.0 

:10.52    .75 

58.0  +0.1 

29.7 

3.46     .35 

52.1     1.9 

30.30     .31 

27.6    1.3 

39.14    .30 

25.3    1.3 

31.27    .75 

58.4    0.7 

May    9.7 

3.81     .34 

63.6    1.7 

39.67     .31 

26.3    1.3 

39.44     .30 

26.8    1.6 

32.01     .73 

.50.4    1.3 

19.7 

4.14     .33 

55.6    9.9 

39.98     .30 

25.1     1.9 

39.73    .99 

28.6    1.9 

32.72     .68 

61.0    1.9 

29.7 

4.46  +.90 

58.0  +9.0 

40.28  +.99 

23.8  +1.9 

40.01  +.97 

30.5  +fl.o 

33.37  +.69 

63.1  +9.4 

June    8.6 

4.75     .97 

60.7    9.8 

40.57     .97 

22.7    1.1 

40.28     .96 

32.6    9.9 

33.94     .54 

65.7    9.6 

18.6 

5.00     .94 

63.6    3.0 

40.83     .95 

21.7    0.9 

40.52    .93 

34.9    9.9 

34.43     .44 

68.7    3.1  j 

28.C 

5.22     .19 

66.8    3.9 

41.06     .91 

20.9    0.8 

40.73    .90 

37.1     9.9 

:)4.82     .33 

72.0    3.4! 

July    8.6 

5.38    .14 

70.0     3.9 

41.25     .17 

20.2    0.6 

40.91     .16 

39.3    9.9 

35.09     .99 

75.4    3.5  j 

18.5 

5.50  +.09 

73.2  +3.9 

41.40 +.13 

19.7  +4).4 

41.04 +.19 

41.4  +9.1 

35.25  +.10 

79.0  +8.6 . 

28.5 

5.56  +.04 

76.4    3.1 

41.51     .06 

19.4     0.9 

41.14    .07 

43.4     1.9 

35.28  -.03 

82.7    3.6 

Aug.    7.5 

5.57  -.09 

79.4     9.9 

4 1.56 +.04 

19.2  +0.1 

41.19 +.03 

45.2    1.7 

35.20     .15 

86.3    3.5 

17.4 

5.53    .07 

82.2    9.7 

4l.5S-.0l 

19.2  -0.1 

41.19 -.09 

46.9    1.5 

34.99    .96 

89.8    3.4 

27.4 

5.44     .19 

84.8    9.4 

41.54     .06 

19.4    0.9 

41.16    .C6 

48.3    1.3 

34.67    .37 

93.1     3.9 

i 

S«pt.    6.4 

5,30  -.16 

87.1  +9.1 

41.46 -.09 

19.7  -0.3 

41.08 -.00 

49.4  +1.1 

34.25  -.47 

1 
96.1+9.91 

16.4 

5.12    .90 

89.0    1,7 

41.35    .13 

20.0    0.4 

40.97     .13 

50.4    0.8 

33.74     M 

96.8    9.5 

26.3 

4.91     .99 

90.6    1.3 

41.21     .15 

20.4    0.4 

40.82    .15 

51.0    0.5 

33.16    X3 

101.1     9.1 

Oct.     6.3 

4.68    .94 

91.7    0.9 

41.05    .17 

20.9    0.4 

40.67    .17 

51.4  +0.3 

32.51     .68 

103.0    1.6 1 

16.3 

4.43    .95 

92.4  +0.4 

40.87    .18 

21.3    0.4 

40.50    .17 

51.6    0.0 

31.82    .71 

104.4    1.1  i 

26.2 

4.18  -.95 

93.6    0.0 

40.70  -.17 

21.7-0.4 

40.32  -.17 

61.4  -0.3 

31.10 -.79 

105.2  +«.6 

Not.    5.2 

3.94     .94 

92.3  -0.5 

40.53    .16 

22.1    0.3 

40.16    .16 

61.0    0.5 

30.37    .79 

ia'>.5    0.0 

15.2 

3.71     .99 

91.6    1.0 

40.38    .14 

22  4    0.3 

40.00    .14 

50.4    0.8 

29.66    .70 

105.2  -OS 

25.2 

3.51     .19 

90.4    1.4 

40.26    .11 

22.G    0.9 

39.87    .19 

49.5    1.0 

28.90    .65 

104.4    1.1 

Dec.    5.1 

3.34  -.16 

88.7  -1.9 

40.16 -.08 

22.8  -0.9 

39.76  -.09 

48.4  -1.9 

28.36  -.59 

103.0-1.7' 

15.1 

3.20     .19 

86.6    9.9 

40.10  -.04 

23.0  -o.l 

39.69     .06 

47.1     1.4 

27.82    .50 

,  101.0    9.^ 

25.1 

3.10     .07 

84.2    9.5 

40.08     .00 

23.1    0.0 

39.65  -.09 

45.7     1.5 

27.36    .41 

!    98.6    9.7 

3.5.1 

3.05  -.09 

81.6-9.7 

40.09  +.03 

23.1     0.0 

39.64  +.01 

44.1  -1.6 

27.01  -.30 

'    95.7  -3.0, 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Cygni. 

fi  Aquarii. 

1' Cygni. 

13  Year  Gat.  1879. 

Hean 
Solar 
Date. 

lU^bt 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
Scuth, 

Rifcht 
Ascension. 

Declination 
Nwrth, 

Right 

Aficenslon.' 

Declination 
North. 

h      m 

20  87 

+44  51 

h     m 

20  46 

o         / 

-  9  24 

h      ro 

20  52 

-1-40  42 

h     ni 

20  52 

-f-80    6 

Jan.     0.1 

s 
35.80  -.06 

60'.'4  -9.6 

8 

30.33    .00 

73.3  -0.6 

48.07  -.08 

76.V  -«.4 

8 

45.94  -.78 

65.5  -«.6 

10.1 

35.74  -.03 

57.6    9.9 

30.34  +.03 

73.7    0.4 

48.01  -.04 

74.3    9.7 

45.36     .57 

63.8    9.9 

30.0 

35.74  +.09 

54.7    3.0 

30.39    .06 

7:).!     0.4 

48.00  +.01 

71.4    9.6 

44.80    .35 

59.7    3.9 

30.0 

35.78    .07 

51.7    3.0 

30.:)6    .09 

73.4    0.3 

48.03    .05 

68.6    9.8 

44.57  -.11 

56.5    3.3 

F«»b.    9.0 

35.88    .IS 

48.8    9.8 

30.47    .19 

73.6  -0.1 

48.10    .10 

65.8    9.7 

44.59  +.14 

53.3    3.3 

19.0 

36.03  +.17 

46.1  -9.6 

30.61  +.15 

r3.6    0.0 

48.33  +.15 

63.3  -9.5 

44.85  +.38 

49.9  -3.9 

Sd.9 

36.33    .91 

43.7    9.9 

30.78    .18 

73.5  +0.9 

48.40    .19 

60.9    9.9 

45.34    .60 

46.8    9.9 

Mat.  10.9 

36.45     .96 

41.6     1.8 

30.98    .91 

73.3    0.4 

48.01     .93 

58.9    1.8 

46.05    .81 

44.1     9.5 

30.9 

36.73    .30 

40.1     1.3 

31.30    .93 

73.6    0.7 

48.86    .97 

57.4    1.3 

46.94     .96 

41.8    9.1 

30.8 

37.04     .33 

39.1     0.7 

31.44     .95 

71.8    0.9 

49.14     .80 

56.4    0.7 

48.00  1.19 

40.0    1.5 

Apr.    9.8 

37.38  +.35 

38.6  -0.1 

31.70  +.97 

70.9  +1.1 

49.45  +.39 

55.9  -0.9 

49.18  1.99 

38.7  -0.9 

19.8 

37.74     .37 

38.8  +0.4 

31.99    .99 

69.7    1.9 

49.79    .34 

56.0  +0.4 

50.43  1.96 

38.1  -0.3 

39.8 

38.11      .37 

39.5    1.0 

33.38    .30 

68.4     1.4 

50.14     .35 

56.7    0.0 

51.73  1.90 

38.1  +0.3 

May    9.7 

38.48    .37 

40.8    1.5 

33..58    .30 

0C.9    1.S 

.50.49    .35 

57.9    1.5 

53.01    1.97 

38.7    0.0 

19.7 

38.84     .36 

43.6    9.0 

33.88    .80 

65.4     1.6 

50.84     .35 

59.6    1.0 

54.34  1.90 

39.9     1.5 

89.7 

39.18 +.33 

44.9  44.4 

33.18  +.99 

63.8  +1.6 

51.18  +.33 

61.7  44.3 

55.39  1.10 

41.7  +9.0 

June   8.G 

3S).50     .30 

47.5    9.8 

3:).46    .98 

63.3    1.5 

51.50    .30 

04.3    9.7 

56.43    .96 

43.9    9.5 

18.0 

3!).79     .96 

50.4     3.1 

3:^.73    .95 

60.8    1.5 

51.79     .97 

67.1     9.9 

57.31     .80 

46.6    9.9 

38.6 

30.03     .99 

53.6    S.3 

33.97    JB9 

.59.4    1.3 

53.04     .93 

70.1     8.1 

58.03     .03 

49.6    3.9 

July    8.(5 

30.33    .17 

56.9    8.3 

34.17    .19 

58.1     1.9 

53.35    .18 

73.3    3.9 

58.55     .49 

53.0    3.4 

18.5 

30.37  +.11 

60.3  +3.3 

34.34  +.14 

57.0  +1.0 

53.41  +.13 

76.5  +3.9 

58.87  +.99 

56.4  +3.6 

38.5 

30.46  +.06 

63.6    3.3 

34.46    .10 

56.1     0.8 

53.53     .06 

79.8    8.9 

58.99  +.01 

60.0    3.6 

Aiig.    7.5 

30.48     .00 

6(>.8    8.9 

34..54     .06 

5(3.4    0.6 

53.57  +.03 

83.9    3.1 

58.89  -.90 

63.7    3.6 

17.5 

30.46  -.06 

69.9    8.0 

34.57  +.01 

5^.8    0.4 

53.57  -.03 

85.9    9.9 

58.60     .40 

67.3    3.5 

37.4 

30.37    .11 

73.8    9.7 

34.56  -.03 

54.5    0.3 

53.53    .08 

88.7    9.7 

58.10    .59 

70.7    3.4 

Sept.    6.4 

30.34  -.16 

75.3  +«.4 

34.51  -.07 

54.3  +0.1 

53.43  -.19 

91.3+9.4 

57.43  -.76 

74,0  +3.1 

16.4 

30.06    .90 

77.6    9.1 

34.43    .11 

54.3    0.0 

53.37    .16 

93.5    9.0 

56.58     .99 

77.0    9.8 

36.3 

39.85    .93 

79.4     1.6 

34.30    .13 

54.4  -0.2 

.53.09    .90 

95.4    1.7 

55.58  1.06 

79.6    9.5 

Oct.     6.:J 

39.00    .95 

80.8     1.9 

34.15    .15 

54.6    0.3 

51.88    .99 

9<i.8    1.3 

54.46  1.17 

81.9    9.0 

16.:) 

39.34    .97 

81.8    0.7 

33.99    .16 

54.9    0.4 

51.65     .93 

97.8    0.8 

53.34  1.96 

83.7    1.6 

36.3 

3J).07  -.97 

83.3  +0  3 

33.83  -.16 

55.3  -0.4 

51.41  -.94 

98.4  +0.3 

51.96   1.31 

85.0  +1.1 

Nov.    5.3 

38.81     .96 

83.3  -0.9 

33.67    .15 

55.8    0.5 

51.17     .94 

98.5  -0.1 

50.63  1.33 

80.8  +0.5 

15.3 

38.55    .95 

81.8    0.8 

33.53     .14 

56.3    0.5 

50.94     .93 

96.3    0.6 

'49.30  1.89 

86.0  -0.1 

35.3 

38.31     .99 

80.8    1.9 

33.39    .19 

56.8    0.5 

50.73    .91 

97.3    1.1 

48.01   1.96 

85.6    0.7 

Dec.    5.3 

38.11  -.19 

79.3  -1.7 

33.39  -.09 

57.3  -0.5 

50.53  -.18 

96.0  -1.5 

46.78  1.18 

84.0  -1.3 

15.1 

37.93    .15 

77.4    9.1 

33.31     .06 

57.8    0.5 

50.36    .15 

94.3    1.9 

45.66  1.05 

83.Q    1.8 

35.1 

37.80    .11 

75.1     9.5 

33.17 -.03 

58.4    0.5 

50.34    .11 

93.1    9.3 

44.68     .90 

81.0    9.3 

35.1 

37.71  -.06 

73.4  -2.8 

3:).16    .00 

58.9  -0.5 

50.15  -.07 

8!).7  -9.6 

43.88  -.71 

78.4  -9.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
1 

ei^Cygni. 

fCygni. 

a  Cophei. 

1  Pegasi. 

Mean 
Solar 
Date. 

1 

Kight 
AacexiBioii. 

• 

Declination 
North. 

Right 
Aacenaiou. 

Declination 
Ifarth. 

Right 
Aacenaion. 

Declination 
North. 

Right 
Aacenaion. 

Declination 

NorOi. 

1 

h     m 

21     1 

-1-38  10 

h     m 

21     7 

+29  44 

li     m 

21   15 

+62    5 

li      m 

21  16 

+ 19  18 

Jan.     0.1 

38.66  -.07 

43.3  -9.9 

57.03  -.06 

64.4  -9.1 

8 

45.98  -.95 

43.6  -9.5 

8 

40.28  -.05 

27.'5-i.7 

10.1 

38.61  -.03 

41.0    9.5 

56.99  -.03 

62.2    9.9 

45.77     .18 

40.9    9.8 

40.25  -.09 

25.7    1.8 

ao.o 

38.60  +.01 

:)8.4    9.6 

56.98  +.09 

59.9    9.3 

45.63     .10 

37.9    3.1 

40.24  +.01 

23.9    1.8 

30.0 

38.63     .06 

35.8    9.6 

57.00    .05 

57.5    9.3 

4.'>.56  -.09 

34.8    3.9 

40.27     .05 

22.0    1.8 

Feb.    9.0 

38.71     .11 

33.3    9.5 

57.07    .09 

55.2    9.9 

45.58  +.06 

31.5    3.9 

40.34     .06 

20.2    1.7 

19.0 

38.83  -f-.lS 

30.8  -9.3 

57.17  +.19 

53.0  -9.0 

45.68  +.14 

28.4  -3.1 

40.43  +.11 

18.6  -1.5 

28.9 

39.00    .19 

28.7    9.0 

57.32    .16 

51.1     1.8 

45.86     .99 

25.4     9.8 

40.56     .15 

'     17.2    U 

Mar.  10.9 

.39.*i0    .33 

26.9     1.6 

57.50     .90 

49.6    1.4 

46.12    .99 

22.7    9.5 

40.73     .18 

.     10.1    1.0 

20.9 

39.45    .96 

25.4     1.9 

57.71     .93 

48.4    1.0 

46.45     .36 

20.4    9.0 

40.93     .91 

15.3    0.6 

30.9 

39.73    .90 

24.5    0.7 

57.96     J» 

47.6  -0.5 

46.84     .49 

18.7    1.5 

41.15     .94 

14.9  -0.1 

Apr.    9.8 

40.03  +.32 

24.2  -O.I 

58.23  +.99 

47.4    0.0 

47.29  +.47 

17.5  -0.9 

41.40 +.96 

15.0  4«.3| 

19.8 

40.3()     .34 

24.3  +0.5 

58.52    .31 

47.6  +0.5 

47.78    .60 

16.9  -0.3 

41.68     .98 

15.5    0.7 

29.8 

40.71     .35 

25.1     1.0 

58.84    .39 

48.4     1.0 

48.29    .59 

16.9  -1^.3 

41.97     .30 

16.4    1.1, 

May    9.7 

41.07     .36 

26.3    1.5 

59.16     .33 

49.6    1.4 

48.82     .59 

17.5    0.0 

42.28    .31 

17.7    U 

19.7 

41.42     .35 

28.0    9.0 

59.48     .39 

.51.2    1.6 

49.34    .51 

18.7    1.5 

42.58    .31 

19.4    1.8 

29.7 

41.77  +.34 

30.2  +9.4 

59.80  +.31 

53.2  +9.9 

49.84  +.40 

20.5  +9.0 

42.80  +.30 

21.3  49.1 

Juue    8.7 

42.10     .31 

32.7    9.7 

60.10     .99 

55.6    9.5 

50.31     .45 

22.8    9.5 

43.18     .99 

2:^.5   9J 

18.G 

42.40     .96 

35.6    3.0 

60.38     .37 

58.2    9.7 

50.74     .40 

25.5    9.9 

43.46     .96 

25.9    9.5 

28.(i 

42.66     .95 

38.6    3.1 

60.64     .93 

61.0    9.8 

51.11     .34 

28.5    3.9 

43.71     JM 

28.4    2.5 

July    8.6 

42.89    .90 

41.8    3.9 

60.85     .19 

63.8    9.9 

51.42    .97 

31.8     3.4 

43.93     .90 

31.0    15 

18.6 

43.07  +.17 

45.1  +3.3 

61.02  +.15 

66.8  -HS.9 

51.65 +.19 

35.4  +3.6 

44.11  +.16 

33.5+9.5 

28.5 

43.20    .10 

48.3    3.9 

61.15    .10 

69.6    9  9 

51.80    .11 

39.0     3.6 

44.25     .19 

36.0   9.4 

Aug.    7.5 

43.27  +.05 

51.5    3.1 

61.23    .06 

72.4    9.7 

51.88 +.03 

42.6    3.6 

44.34     .07 

38.3   9.3 

17.5 

43.30    .00 

54.5    9.9 

61.26 +.01 

75.1     9.5 

51.87 -.05 

46.2    3.5 

44.39  +.03 

40.5    9.1 

27.4 

43.27  -.05 

• 

57.4    9.7 

61.24  -.04 

77.5    9.3 

51.78    .13 

49.7     3.4 

44.39  -.09 

42.5    1.9  i 

Sept.    6.4 

43.20  -.10 

60.0  +9.4 

61.18 -.06 

79.7  +9.1 

51.62 -.90 

52.9  +3.1 

44..35  -.06 

44.2  +1.6 

16.4 

43.08    .14 

62.2    9.1 

61.08    .19 

81.6    1.7 

51.39    .96 

55.9    9.8 

44.27     .10 

45.7    1.3 

26.4 

42.92    .17 

64.2    1.8 

60.94     .15 

8.3.2    1.4 

51.10    .39 

58.5    9.5 

44.16     .13 

46.8    1.0 

Oct.     6.3 

42.74    .90 

65.7    1.4 

60.78    .17 

84.4    1.0 

50.76    .36 

60.8    9.0 

44.02    .15 

47.7    0.7 

16.3 

42.54    .91 

*     • 

66.9    0.9 

60.60    .19 

85.3    0.7 

50.38    .40 

62.6     1.6 

43.87     .16 

48.3    0.4 

1 

26.3 

42.32  -.99 

67.6  +0.5 

({0.41  -.90 

85.7  +0.3 

49.96  -.49 

63.9  +1.1 

43.70  -.17 

1 
48.6  40.1 

Nov.    5.3 

42.10     .99 

67.8    0  0 

60.21     .10 

85.8  -0.1 

49.54     .49 

64.7  +0.5 

43.53    .17 

48.5 -OJi 

15.2 

41.89     .90 

67.6  -0.5 

60.02    .18 

85.4    0.5 

49.12    M 

64.9  -0.1 

43.37    .16 

48.1    0.5 

25.2 

41.70     .19 

66.9    0.9 

59.84     .17 

84.7    0.9 

48.70    .40 

64.6    0.6 

43.21     .14 

47.4    0.8 

Dec.    5.2 

41.52 -.16 

65.8  -1.3 

59.69  -.15 

83.5  -1.3 

48.31  -.38 

63.6  -1.9 

43.08  -.19 

1 
46.4  -l.l , 

15.1 

41.37     .13 

64.2    1.7 

59.56    .19 

82.0    1.7 

47.95     .34 

62.1    1.7 

42.96    .10 

45.2    1.4, 

25.1 

41.26    .10 

62.3    9.1 

59.45    .09 

80.2    1.9 

47.64     .98 

60.1     9J9 

42.88    .07 

43.7    l.fi 

35.1 

41.18 -.06 

60.0  -9  3 

59.38  -.05 

78.2  -9.9 

47.39  -.93 

57.7  -9.6 

42.82  -.04 

42.0  -u: 
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/3Aqi 

iiorii. 

0  Cepbei. 

f  Aq. 

iiarii. 

e  Pegasi. 

Mean 
Solar 
Date. 

• 

Bight 
Ascension. 

Declination 
South, 

Bight 
Ascension. 

Declination 
North, 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

• 

Declination 
North, 

h     m 

21  25 

0           / 

-64 

h     m 

21  27 

o         / 

-1-70    2 

h     m 

21  31 

o       / 

-  8  22 

h     m 

21  38 

+  9  20 

• 

Jan.     0. 1 

s 
2:^.76  -.04 

61.5-0.6 

s 
6  98  -.40 

70.6  -a.3 

s 
31.22 -.04 

37.0  -0.5 

B 

26.28  -.05 

30.0  -1,9 

10.1 

23.74  -.01 

62.1    0.6 

6.63     .31 

68.1     9.7 

31.19 -.01 

37.4    0.4 

26.24  -.03 

28.7     1.3 

20.1 

2:).75  +.09 

62.6    0.5 

6.37    JSii 

65.2    3.0 

31.19 +.09 

37.8    0.4 

26.23    .00 

27.4    1.3 

30.0 

23.78    .05 

63.1    0.4 

6.21  -.10 

62.0    3.9 

31.22    .05 

38.1     0.9 

26.24  +.03 

26.1     1.9 

Feb.    9.0 

23.85    .08 

63.4    0.9 

6.17  +.01 

58.8    3.3 

31.28    .08 

38.3  -0.1 

26.29    .06 

24.9    1.1 

19.0 

23.95  +.11 

63.5  -0.1 

6.24  +.13 

55.5  -3.9 

31.38 +.11 

38.3  +0.1 

26.37  +.09 

23.9  -1.0 

28.9 

24.08    .14 

63.5  +0.1 

6.43    .95 

52.4     3.0 

31.50    .14 

38.1     0.3 

26.48    .13 

23.0    0.7 

Mar.  J  0.0 

24.24     .17 

63.3    0.4 

6.74     .36 

49.5    9.7 

31.65    .17 

37.8    0.5 

26.62     .16 

22.4    0.5 

20.9 

24.42    .90 

62.8    0.6 

7.14     .47 

47.0    9.3 

31.84    .90 

37.1    0.7 

26.79     .19 

22.1  -0.1 

30.9 

24.64     .93 

62.1    0.8 

7.64     .54 

45.0    1.8 

32.05    .99 

36.3    1.0 

27.00    .99 

22.1  +0.9 

Apr.    9.8 

24.88  +.95 

61.1  +1.1 

8.21  +.61 

43.5  -1.9 

32.28  +.95 

35.2  +1.9 

27.23  +.94 

22.5  +0.6 

19.8 

25,14     .97 

59.9    1.3 

8.81     .65 

42.6  -0.6 

32.55    .97 

34.0    1.4 

27.49     .97 

23.2    0.9 

29.8 

25.42    .99 

58.5    1.5 

9.52     .68 

42.3    0.0 

32.82    M 

32.6    1.5 

27.76     M 

24.3    1.9 

M.ajr    9.8 

25.72    .30 

57.0    1.6 

10.21     .69 

42.6  +0.6 

33.12    .30 

31.0    1.6 

28.06    .30 

25.7    1.5 

19.7 

26.02    .30 

55.3    1.7 

10.90     .68 

43.6    1.9 

• 

33.43    .30 

29.3    1.7 

28.36     .30 

27.3    1.7 

29.7 

26.32  +.30 

53.6  +1.8 

11.56 +.65 

45.1  +1.8 

33.73  +.30 

27.6  +1.7 

28.66  +.30 

29.2  +9.0 

June    8.7 

26.62    .90 

51.8    1.6 

12.18     .60 

47.2    9.3 

34.03     SB 

25.8    1.7 

28.96     .99 

31.2    9.1 

18.6 

26.90    .97 

50.1     1.7 

12.75     .53 

49.7    9.7 

34.32    .98 

24.2    1.6 

29.24     J97 

33.3    9.9 

28.6 

27.16    .95 

48.4     1.6 

13.24     .45 

52.6    3.1 

34.58     .95 

22.6    1.5 

29.50     .95 

35.5    9.9 

July    8.6 

27.39    .99 

46.9^    1.5 

13.65    .36 

55.8    3.4 

34.82    ja 

21.1     1.4 

29.73     JK 

37.7    9.9 

18.6 

27.58  +.18 

45.5  +1.3 

13.96  +.96 

59.3  +3.6 

35.02  +.18 

19.8  +1.9 

29.93  +.18 

39.9  +9.1 

28.5 

27.74     .14 

44.3    1.1 

14.16    .15 

62.9    3.7 

35.19    .14 

18.7    1.0 

30.09    .14 

41.9    9.0 

Aug.    7.5 

27.H6    .09* 

43.3    0.9 

14.26  +.05 

66.6    3.7 

35.31     .10 

17.8    O.b 

30.21     .10 

43.8    1.8 

17.5 

27.92  +.05 

42.5    0.7 

14.26  -.06 

70.3    3.6 

35.38    .05 

17.2    0.6 

30.29    .05 

45.5     1.6 

27.5 

27.95    .00 

41.9    0.5 

14.14     .16 

739    3,5 

35.41  +.oi 

16.7    0.4 

30.32  +.01 

47.0    1.4 

Sept    6.4 

27.93  -.04 

41.5  +0.3 

13.93  -.96 

77.3  +3.3 

35.40  -.03 

16.5  +0.9 

30.31  -.03 

•              1 

48.2  +1.9 

16.4 

27.87    .07 

41.3+0.1 

13.62     .35 

80.5    3.1 

35.35    .07 

16.4    0.0 

30.26    .07 

49.2    0.9 

26.4 

27.78    .11 

41.3  -0.1 

13.23     .43 

83.4    9.7 

35.26    .10 

16.5  -0.3 

30.17    .10 

50.0    0.7 

Oct.     6.3 

27.C6    .13 

41.5    0.9 

12  76    .50 

86.0    9.3 

35.15    .19 

16.7    0.3 

.30.06    .12 

50.6.    0.4 

16.3 

27.52    .15 

41.7    0.3 

12.24     .55 

88.0    1.9 

35.01     .14 

17.1     0.4 

29.92    .14 

• 

60.9  +0.9 

26.3 

27.37  -.15 

42.1  -0.4 

11.68 -.68 

89.7  +1.4 

34.86  -.15 

17.5  -0.5 

29.78  -.15 

50.9  -0.1 

Nov.    5.3 

27.22    .16 

42.6    0.5 

11.08     .60 

90.8    0.8 

34.71     .15 

18.0     0.5 

29.63    .15 

50.8    0.3 

15.2 

27.08    .14 

43.1     0.6 

10.47    .61 

91.3  +0.9 

34.57    .14 

18.6    0.6 

29.48    .15 

50.3    0.5 

26.2 

26.94     .13 

43.7    0.6 

9.87    .60 

91.2  -0.4 

34.43    .13 

19.2    0.6 

29.34    .14 

49.7    0.7 

Dec.    6.2 

26.82  -.11 

44.3  -0.6 

9.28  -.56 

90.6  -i.o 

34.31  -.11 

19.8  -0.6 

29.21  -.19 

48.9  -0.9 

15.2 

26.73    .08 

45.0    0.7 

8.74     .51 

89.3    1.5 

34.21     .09 

20.4    0.6 

29.10    .10 

47.9     1.1 

25.1 

26.66    .06 

45.6    0.7 

8.26    .45 

87.5    9.0 

34.14     .06 

21.0    0.6 

29.02    .07 

46.8     1.9 

35.1 

26.61  -.03 

46.3  -0.6 

7.85  -.37 

85.2  -9.6 

34.09  -.03 

21.5-0.5 

28.96  -.05 

45.5  -1  3 
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APPAREJn?  PLACES  FOR  THE  UPPER  TRAN81T  AT  WASHINGTON. 

11  Cephei. 

fi  Capricorni. 

79  Draconis. 

a  Aqi 

larii. 

Mean 
SoUr 
Date. 

Kight 
AsoexiBion. 

Deolination 
IforUL 

Bight 
Aaoenakm. 

Deoliaatkm 
South. 

Bight 
Aaoeiuioii. 

Deelinatlon 
yorUL 

Bight 
AaeensioD. 

Dedinatioo 
South, 

h     m 

21  40 

+70  46 

h     m 

21  46 

O          1 

-14     5 

h     m 

21  51 

O          1 

+73    8 

h     m 

21  59 

o       < 

-  0  52 

Jan.     0.  ] 

• 
10.72  -.44 

43.8  -9.9 

• 
54.83  -.OS 

6:).9  -0.9 

• 
22.86  -.54 

78.3  -9.0 

• 
46.43  -.06 

69.7 -OJi 

10.1 

10.32    .35 

41.4    9.6 

54.79  -.ftj 

64.1  -0.1 

22.37     .44 

76.0    a.5 

46.38     .04 

70.5    0.6 

20.1 

10.02     .95 

38.7    9.9 

54.78  +.01 

64.1    0.6 

21.98    .33 

73.4    9.8 

46.35  -.01 

71.2    0.7 

30.0 

9.82    .14 

35.6    3.9 

54.80    .03 

64.1  +«.! 

21.71     .91 

70.4    3.1 

46.35  +.09 

71.9    04 

Feb.    9.0 

9.74  -.09 

32.4     3.3 

54.85    .06 

63.9    0.3 

21 .57  -.07 

67.2    3.9 

46.38     .06 

72.5   0.5 

19.0 

9.78  +.10 

29.1  -3.9 

54.92  +.09 

63.5  +0.5 

21.57 +.07 

63.9  -3.9 

46.44  +.08 

72.9  -0.3 

Mar.    1.0 

9.94     .99 

25.9    3.1 

55.04     .13 

62.9    0.7 

21.70    .91 

60.7    3.1 

46..'>4     .11 

73^-0.1 

10.9 

10.22    .33 

23.0    9.8 

55.18    .16 

62.2    0.9 

21.98    .34 

57.7    9.9 

46.66     .14 

73.2  +0.1 

90.9 

10.60     .44 

20.4    9.4 

55.35    .19 

61.2    1.0 

22.38    .46 

55.0    9.5 

46.81     .17 

729    0.4 

30.9 

11.09     .68 

18.2    1.9 

55.55    .99 

60.1     1.9 

22.90    .57 

82.7    9.1 

47.00     .90 

72.4    0.7 

Apr.    9.9 

11.66 +.61 

16.6  -1.4 

55.79  +.95 

58.8  +1.4 

23.52  +.66 

50.9  -1.5 

47.22  +.S3 

71.6  40J 

19.8 

12.30     .66 

15.5    0.6 

56.04    .97 

57.3    1.5 

24.22    .73 

49.6     1.0 

47.46     .96 

70.6    1.2 

29.8 

12.99    .70 

15.1  -0.1 

66..32    .99 

55.7    1.6 

24.98    .78 

49.0  -0.4 

47.72     .98 

69.2    1.4 

Maj    9.8 

13.70    .71 

15.2  +0.5 

56.62    .30 

54.0    1.7 

25.77    .80 

48.9  +0.3 

48.01     .99 

67.7    1.6 

19.7 

14.42    .71 

16.0    i.i 

56.93    .31 

52.3    1.7 

26.58    .80 

49.5    0.9 

48.31     .30 

66.0    1.8 

29.7 

15.12 +.68 

17.4  +1.6 

57.24  +.31 

50.6  +1.7 

27.37  +.77 

50.7  +1.5 

46.61  +.90 

64.2  +1.9 

Jane    8.7 

15.78    .64 

19.3    9.1 

57.55    .30 

48.9    1.6 

28.12    .73 

52.4    9.0 

48.91     .30 

62.3    IJ 

18.7 

16.38    .57 

21.6    9.6 

57.85    .90 

47.4    1.5 

28.82    .68 

54.7    9.5 

49.21      .98 

60.3    1.9 

28.6 

16.92    .49 

24.4    3  0 

58.13    .97 

45.9    1.3 

29.44    .57 

57.3    9.9 

49.48     .96 

58.4    1.9 

July    8.6 

17.37    .40 

27.6     3.3 

58.38    .94 

44.7     1.9 

29.96    .47 

60.4     3.9 

49.73     .94 

66.6   1.8 

18.6 

17.72  +.30 

31.0  +3.5 

58.60  +.90 

4.3.6  +1.0 

30..38  +.36 

63.7  +3.4 

49.95  +.90 

54.9  +1.6 

38.6 

• 

17.97    .90 

34.6    3.6 

58.78    .16 

42.8    0.7 

30.69     JB 

67.2    3.6 

50.13     .16 

63.4    U 

Aug.    7.5 

18.11 +.09 

38.3    3.7 

58.92    .19 

42.2    0.5 

30.88  +.13 

70.9    3.7 

50.27    .19 

.'i2.0    U 

17.5 

18.14 -.09 

42.0    3.7 

59.01     .07 

41.8+0.3 

30.94    .00 

74.6    3.7 

50.37    .06 

50.8    1.1 

27.5 

18.06    .13 

45.6     3.6 

59.06  +.03 

41.7    0.0 

30.88  -.19 

78.3    3.6 

60.43  +.0S 

49.9    0.8. 

Sept.    6.4 

17.88  -.93 

49.1  +3.4 

59.06  -.09 

41.8-0.9 

30.70  -.93 

81.9+3.5 

50.44  -.01 

49.2  40.6 

16.4 

17.60    .33 

52.4     3.9 

59.03    .06 

42.0    0.3 

30.42    .94 

85.3    3.3 

50.42    .05 

48.7   0.4 

26.4 

17.23    .41 

55.5    9.9 

58.93     .09 

42.4    0.5 

30.02    .44 

88.6    3.0 

50.35    .06 

48.4  +0  J 

Oct.     6.4 

16.78    .46 

58.2    9.5 

58.85     .19 

42.9    0.6 

29.54     .53 

91.3     9.6 

50.26    .10 

48.3   0.0 

16.3 

16.26    .54 

60.4    9.0 

58.72     .14 

43.5    0.6 

28.97    .00 

93.7    9.9 

50.14     .19 

48.4  -OJ 

26.3 

15.70  -.89 

62.2  +1.6 

58.57  -.15 

44.2  -0.6 

28.35  -.65 

95.7  +1.7 

50.01  -.14 

48.7 -OJ 

Nov.    5.3 

15.10     .61 

a3.5    1.0 

58.42    .15 

44.8    0.6 

27.67     .69 

97.2    1.9 

49.87     .14 

49.0    0.4 

15.3 

14.48     .69 

64.2  +0.4 

58.28    .15 

45.4     0.6 

26.97    .71 

98.2    0.7 

49.73     .14 

49.6   06 

25.2 

13.85    .69 

64.4  -O.I 

58.14     .13 

46.0     0.6 

96.25    .71 

96.5  +4».l 

49.60     .13 

50.2    0.7 

1 

Dec.    5.2 

13.24  -.59 

64.0  -0.8 

58.01  -.19 

46.5  -0.5 

25.55  -.69 

98.3  -0.6 

49.47  -.19 

1 

60.8 -4.71 

15.2 

12.67     .55 

62.9    1.3 

57.90    .10 

47.0    0.4 

24.87    .65 

97.4    1.1 

49.36    .10 

61.6   o.e 

25.1 

12.15     .49 

61.3    1.9 

57.82    .07 

47.4    0.3 

24.25    .59 

96.0    1.7 

49.27    .06 

52.4   0.0 

35.1 

11.70 -.41 

59.2  -9.4 

57.76  -.05 

47.6  -0.3 

23.70  -.51 

94.0  -9.9 

49.20  -.06 

63.2  -0.8 
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1 
1 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

» 

a  Gruis. 

^Aqi 

iiarii. 

ir  Aq 

uarii. 

V  Aqi 

iiarii. 

IfMn 
Solar 
Pate. 

TAght 

DeclinaUon 
South, 

RiRht 
Ascension. 

DeolinatloB 
South. 

Klght 
Aaoension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

h     m 

22    0 

o        / 

-47  31 

h     m 

22  10 

O            1 

-  8  21 

h     m 

22  19 

0        « 

+  0  47 

h     m 

22  29 

O            / 

-  0  42 

'  Jan.    0.1 

• 
50.56  -.IS 

41.0+19 

39.54  -.07 

51.5  -0.5 

s 
18.18 -.07 

9.3  -0.9 

s 
30.75  -.08 

66.8  -0.8 

10. 1 

50.47    .08 

39.6    1.6 

39.48     .04 

53.0    0.4 

18.13    .05 

8.4    0.8 

30.68    .06 

67.5    0.7 

30.1 

50.41  -.04 

37.9    1.8 

39.45  -.09 

53.3    0.3 

18,08  -.03 

7.6    0.6 

30.63    .04 

68.:?    0.7 

90.1 

50.40  +.01 

36.0    9.1 

30.44  +.01 

5fi.6  -0.9 

18.06     .00 

6.9    0.7 

30.60  -.01 

68.9    0.6 

Feb.    0.0 

50.43     .06 

33.8    9.3 

39.46    .04 

63.7    0.0 

18.07  +.03 

6.3    0.6 

30.61  +.09 

69.5    0.5 

19.0 

50.51  +.10 

31.4  +9.4 

39.53  +.07 

53.6  +0.1 

18.11  +.06 

5.7  -0.4 

30.64  +.05 

69.9  -0.3 

Mar.     1.0 

50.63     .15 

89.0    ^6 

39.60    .10 

53.4    0.3 

18.18     .09 

5.4  -0.9 

30.70    .08 

70.1  -0.1 

11.0 

50.80     .19 

36.4     9.6 

39.73    .13 

53.0    0.6 

18.39     .19 

5.3    0.0 

30.79    .11 

70.1  +0.1 

20.9 

51.03    .94 

3:i.8    9.6 

39.86    .16 

51.3    0.8 

18.43     .15 

5.5  +0.3 

30.93    .14 

69.8    0.4 

30.9 

51.37    M 

31.3     9.5 

40.04    .19 

50.4     1.0 

18.59    .19 

5.9    0.6 

31.08    .18 

69.3    0.7 

Apr.    9.9 

51.57 +.31 

18.8  +9.4 

40.35  +.tt 

49.3+1.9 

18.79  +.99 

6.6  +0.0 

31.37 +.91 

68.5  +9.9 

19.9 

51.90     .35 

16.5    9.3 

40.49    .95 

47.9    1.4 

19.03     .94 

7.6    1.1 

31.50    JM 

67.5     1.9 

29.8 

53.36     .36 

14.3    9.1 

40.75    .97 

46  4    1.6 

19.38    .97 

8.9    1.4 

31.75    .96 

66.3    1.4 

Maj    9.8 

53.65    .40 

13.4     1.8 

41.04     .99 

44.7    1.7 

19.56     .99 

10.4    1.6 

33.03    .98 

64.6    1.0 

19.8 

5:).06     .41 

10.7     1.5 

41.33     .30 

43.0    1.8 

19.86    .30 

13.1     1.8 

33.33    .30 

63.9    1.8 

39.7 

53.47  +.41 

9.3  +1.9 

41.64  +.31 

41.1  +1.8 

30.16  ^.dO 

13.9  +1.9 

33.63  +.31 

61.1  +1.9 

1  June   8.7 

53.88     .41 

8.3    0.8 

41.95     .30 

39.3    1.8 

30.46    .30 

15.8    9.0 

33.93    .31 

59.1     9.0 

18.7 

54.39     M 

7.6    0.5 

43.35    .99 

37.5    1.7 

30.76    .90 

17.8    9.0 

33.33    .30 

57.3    9.0 

38.7 

54.67     .37 

7.4  +0.1 

43.53    .97 

33.8    t.6 

31.04     .97 

19.8    1.9 

33.51     .98 

55.3    1.9 

Jaljr    8.G 

55.03     .33 

7.5  -0.3 

43.80    .95 

34.3    1.5 

31.30    .95 

31.7    1.9 

33.78    .95 

53.4    1.8 

18.6 

55.33  +.BS 

8.0  -0.7 

43.03  +.91 

33.8+1.3 

31.54  +.99 

33.5  +1.7 

34.03  +.99 

51 .6  +1.7 

38.6 

55.58     .93 

8.9    1.0 

43.33    .18 

31.6    1.1 

31.73    .18 

35.3    1.6 

34.33    .19 

50.0    1.5 

Aag.    7.5 

55.78    .17 

10.1      1.3 

43.38    .14 

30.6    0.9 

31.89    .14 

86.7    1.4 

31.39    .15 

48.6    1.3 

17.5 

55.93    .U 

11.6    1.6 

43.49     .09 

39.9    0.6 

33.01     .10 

38.0    1.9 

34.53    .11 

47.4     1.1 

37.5 

56.00  +.04 

13.3    1.8 

43.56  +.05 

39.4    0.4 

33.08    .05 

39.0    0.9 

34.60    .06 

46.4    0.9 

• 

S«pt.    6.5 

56.01  -.09 

15.3-1.9 

43.58    .00 

39.1  +0.9 

33.13 +.01 

39.8  +0.7 

34.65  +.09 

45.6  +0.6 

16.4 

55.96    .00 

17.1      1.9 

43.57  -.03 

39.1     0.0 

33.11  -.03 

30.4    0.5 

34.65  -.09 

45.1     0.4 

36.4 

55.a5    .Id 

19.1      1.9 

43.53    .07 

39.3  -0.9 

33.06    .06 

30.8    0.3 

34.61     .05 

44.8 +0.9 1 

Oet.     6.4 

55,70    .It 

30.9    1.8 

43.43    .10 

39.4    0.4 

31.98    .00 

31.0+0.1 

34.55    .08 

44.7    0.0 

16.4 

55.50    .91 

33.6    1.6 

43.33    .19 

39.9    0.5 

31.88    .11 

31.0-0.1 

34.45    .10 

44.8  -0.9 

363 

56.38  -.93 

34.0  -1.3 

43.30  -.13 

30.4  H>.5 

31.76  -.13 

30.8  -0.3 

34.34  -.19 

45.1  -0.3 

Nov.    5.3 

66.04     .94 

35.3    1.0 

43.06    .14 

31.0     0.6 

31.63    .13 

30.4    0.4 

34.31     .13 

45.4     0.5 

15.3 

54.80     .94 

36.0    0.6 

43.93    .14 

31.6    0.6 

31.50    .13 

30.0    0.5 

34.08    .13 

46.0    0.6 

35.3 

54.56    M 

36.3  H>.9 

43.78    .13 

33.3    0.6 

31.36    .13 

39.4    0.6 

33.95    .13 

46.6    0.6 

0ee.    5.3 

54.34  -.91 

36.3  +0.9 

43.66  -.19 

33.9  H».6 

31.34  --.19 

38.7  -0.7 

33.83  -.19 

47.3  -0.7 

15.3 

54.15    .18 

35.9    0.6 

43.54    .10 

33.5    0.6 

31.13    .11 

37.9    0.8 

33.71     .11 

48.0    0.8 

35.3 

63.99    .14 

35.1     1.0 

43.45     .06 

34.1     0.6 

31.03    .09 
30.94  -.07 

37.1     0.8 

33.61     .09 

48.8    0.8 

35.1 

53.86  -.11 

34.0  +1.3 

43.38  -.06 

34.6  -0.5 

36.3  -0.9 

33.53  -.06 

49.6  -0.8 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

226  Cephei  (B.) 

(  Pegasi. 

{ Cephei. 

A  Aquarii. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Sight 
Ascension. 

Decimation 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination, 
South.      , 

1 

li      m 

22  30 

-f-75  37 

h     m 

22  35 

-f- 10  13 

h      m 

22  45 

+65  35 

li      m 

22  46 

e       / 

-  8  11 

1 

Jun.     0,2 

8 

12.00  -.71 

48.6  -1.5 

8 

37.81  -.09 

24.4  -1.1 

8 

30.J)2  -.39 

29'.'6  -1.4 

8 

30.78  -.09 

63.4-0.5 

10.1 

11.33     .69 

46.8    2.0 

37.73     .07 

23.3    1.1 

30.54     .35 

2r.8    2.0 

30.70     .07 

6:}.9    0.4 

90.1 

10.76     .51 

44.6    2.5 

37.67    .05 

22.1     1.2 

30.22     .29 

25.7    2.4 

30.64     .05 

64.2    0.3 

30.1 

10.31     .38 

41.0    9.8 

37.63  -.02 

20.9     1.2 

29.96     .22 

23. 1     2.7 

30.60  -.09 

64.5  -0.2 

Feb.     9.1 

10.00     .94 

38.9    3.1 

37.62  +.01 

19.8    1.1 

29.77     .14 

20.2    3.0 

30.59     .00 

64.6    0.0 

19.0 

9.83  -.06 

35.7  -3.9 

37.65  +.04 

18.8  -1.0 

29.67  -.06 

17.2  -3.1 

30.61  +.03 

64.5 +0.S 

Mar.     1.0 

9.84  +.08 

32.5    3.2 

37.70    .07 

17.9    0.8 

29.66  +.04 

14.1     3.1 

30.65     .06 

64.2    0.4 

11.0 

10.00     .25 

29.3    3.1 

37.78     .10 

17.3    0.5 

29.75    .14 

11.0    2.9 

30.73     .09 

63.8    0.6 

20.9 

10.33     .40 

26.4     9.8 

37.90     .14 

16.9  -0.2 

29.94     .23 

8.2    2.7 

30.84     .13 

63.0    0.8 

30.9 

10.81     .55 

23.8    2.4 

38.06     .17 

16.8  +0.1 

3Q.21     .32 

5.7    2.3 

30.99     .16 

62.1    1.1 

Apr.     9.9 

1 1 .42  +.67 

21.5-9.0 

38.25  +.21 

17.0  +0.4 

30.57  +.40 

3.6  -1.9 

31.16 +.90 

60.9  +1.3 

19.9 

12.15     .78 

19.8    1.5 

38.47    .24 

17.6    0.8 

31.01      .47 

1.9     1.4 

31.38     .33 

59.5    IJ 

29.8 

12.97     .86 

18.6    0.9 

38.73    .26 

18.6    1.1 

3152    .53 

0.8    0.8 

31.62     .96 

58.0    1.6 

May    9.8 

13.86     .91 

18.0  -0.3 

39.00     .28 

19.8    1.4 

32.07    .57 

0.3  -0.2 

31.89     .26 

56.3    1.8 

19.8 

14.78     .93 

18.1  +0.3 

39.30    .30 

21.3     1.6 

32.65    .59 

0.3  +0.4 

32.18     .30 

54.4    1.9, 

29.8 

15.71  +.93 

18.7  +0,9 

39.60  +.31 

23.0  +1.9 

33.25  +.00 

1.0  +0.9 

32.48  +.31 

52.5  +1.9 

June    8.7 

16.63     .90 

19.9    1.5 

39.91     .31 

25.0    2.1 

33.84     .59 

2.2     1.5 

32.79     .31 

.50.6    i.9 

18.7 

17.50     .84 

21.6    2.0 

40.21     .30 

27.1     2.1 

34.42    .56 

3.9    2.0 

33.10     .30 

48.7    1.9 

1 

28.7 

18.30    .76 

23.9    2.5 

40.50'   .28 

29.3    2.2 

34.96     .52 

6.2    2.5 

33.39     jas 

46.9    1.7 1 

.July    8.G 

19.01     .66 

26.5    2.9 

40.77     .26 

31.5    2.2 

35.46    .46 

8.8     9.8 

33.67     .97 

45.2    1.6 

18.6 

19.62  +.55 

29.6  +3.2 

41.02 +.23 

33.6+2.1 

35.89  +.40 

11.8+3.1 

33.93  +J24 

43.7  +1.4 

28.6 

20.10    .43 

32.9    3.4 

41.22     .19 

35.7    2.0 

36.25    .33 

15.0     3.4 

34.15     .91 

42.4    IS\ 

Aug.    7.6 

20.46     .^29 

36.4    3.6 

41.40     .15 

37.7     1.9 

36.54     .25 

18.5    3.6 

34.34     .17 

41.3    0.9' 

17.5 

20.68    .16 

40.1     3.7 

41.52     .11 

39.5    1.7 

36.74     .16 

22.1     3.6 

34.48     .19 

40.5    0.7 

27.5 

20.77  +.08 

43.8    3.7 

41.61     .07 

41.1     1.5 

36.86  +.08 

25.8    3  6 

34.58    .08 

40.0    0.4 

Sept.    6.5 

.  20.72  -.12 

47.6  +3.7 

41.66 +.02 

42.5+1.3 

36.89  -.01 

29.4  +3.6 

34.64  +.04 

1 
39.6  -W.9 

16.5 

20.54     .25 

51.2    3.5 

41.66 -.01 

43.7     1.1 

36.84     .09 

32.9     3.4 

34.66    .00 

39.6    0.0 

26.4 

20.22    .37 

54.7    3.4 

41.63    .05 

44.6    0.8 

36.71     .17 

36.3    3.2 

34.64  -.04 

39.7-0.9 

Oct.     6.4 

19.79    .48 

57.9    3.1 

41.57     .08 

45.3    0.6 

36.51     .94 

39.4     2.9 

34.59     .07 

40.0    0.4! 

16.4 

19.26    .59 

60.8    2.7 

41.48    .10 

45.7     0.3 

36.24     .30 

42.1    2.6 

34.51     .09 

40.4    0.5 

26.3 

16.62  -.67 

63.3  +2.3 

41.36 -.12 

45.9  +0.1 

35.92  -.35 

44.5  +9.2 

34.40  -.11 

41.0-0.6 

Nov.    5.3 

17.92    .74 

65.3    1.8 

41.24     .13 

45.9  -0.1 

35.54     .39 

46.5    1.7 

34.28    .19 

41.7    0.7: 

15.3 

17.15    .79 

66.8     1.3 

41.11     .13 

45.7    0.3 

35.13    .42 

48.0    1.2 

34.16    .13 

42.4    0.7 

25.3 

16.34    .82 

67.8    0.7 

40.97     .13 

45.2    0.6 

34.70    .44 

48.9    0.6 

34.03    .13 

43.1    0.7 

Dec.    5.2 

15.52  -.89 

68.2  +0.1 

40.84  -.13 

44.6  -0.7 

34.25  -.45 

49.2  +0.1 

33.90  -.12 

43.8  -0.7 

15.2 

14.71     .80 

67.9  -0.6 

40.72     .12 

43.8    0.9 

33.81     .44 

49.0  -0.5 

33.78    .11 

44.5    0.7  j 

25.2 

13.92    .76 

67.1     1.2 

40.61     .10 

42.8    1.0 

33.37    .42 

48.2    1.1 

33.67    .10 

45.1    0.6 

35.2 

13.20 -.69 

65.6  -1.8 

40.52  -.08 

41.7-1.2 

32,97  -.39 

46.8  -1.7 

33.58  -.08 

45.6  -0.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
SoUr 
Date. 

a  Piscis  AuBtralis 
(Fomalhaut.) 

a  Pegasi. 
(Markab,) 

0  Cephei. 

6  Pjacium. 

lUgbt 
Aacenaion. 

Declination 
South. 

mgbt 
Aaoenaion. 

Declination 
North. 

Right 
Aacenaion. 

Declination 
Xorth. 

Right 
Aacenaion. 

Declination 
Aorth. 

h      m 

22  51 

0          * 

-30  14 

ll        lU 

22  58 

+  14  34 

b      m 

23  13 

+67  28 

b     m 

23  22 

O             / 

+  5  44 

Jan.     0.2 

• 

10.94  -.13 

34.6  +0.9 

8 

56.33  -.10 

43.6  -1.1 

s 
50.01  -.45 

41.2-1.0 

B 

2.42  -.10 

17.7  -0.9 

10.2 

10.84     .09 

34.2    0.5 

56.23    .09 

42.4     1.9 

49.57     .49 

39.9    1.6 

2.32    .09 

16.8    0.9 

20.1 

10.76    .06 

33.6    0.8 

56.15    .07 

41.2    1.3 

49.17     .37 

38.0    9.1 

2.23    .08 

15.9    0.9 

30.] 

10.70    .04 

32.7    J.o 

56.09    .05 

39.8    1.3 

48.84     .30 

35.7    9.5 

2.16    .06 

15.0    0.8 

Feb.    9.1 

10.68  -.01 

31.5    1.3 

56.06  -.09 

38.6    1.3 

48.58    .99* 

33.0    9.8 

2.11      .04 

14.2    0.8 

19.0 

10.69  +.09 

30.1  +1.5 

« 

56.06  +.01 

37.3  -1.9 

48.40  -.13 

30.1  -3.0 

2.09  -.01 

13.5  -0.6 

Bdar.     1.0 

10.74     .06 

28.5    1.7 

56.08    .04 

36.2    1.0 

48.32  -.03 

27.1     3.1 

2.10 +.09 

13.0     0.5 

11.0 

10.62    .10 

26.7    1.9 

56.14     .06 

35.3    0.8 

48.34  +.07 

24.0    3.0 

2.14     .06 

12.6  -0.3 

21.0 

10.93    .14 

24.7    9.0 

56.24     .19 

34.7    0.5 

48.47    .16 

21.0    9.8 

2.21     .09 

12.5    0.0 

30.9 

11.09    .17 

22.6    9.1 

56.38    .15 

34.3  H>.9 

48.70     .96 

18.3    9.3 

2.32    .13 

12.6  +0.3 

Apr.    9.9 

11.28 +.81 

20.4  +9.9 

56.55  +.19 

34.3  +0.1 

49.03  +.38 

16.0  -9.9 

2.47  +.17 

13.0  +0.6 

19.9 

11.51     .95 

18.2     9.3 

56.76    .93 

34.6    0.5 

49.45     .46 

14.0    1.7 

2.65    .90 

13.8    0.9 

29.9 

11.77     .96 

16.0     9.9 

57.00     .96 

35.3    0.9 

49.95    .53 

12.6    1.9 

2.87    .93 

14.8    1.1 

May     9.8 

12.06     .30 

13.7    9.9 

57.27     .98 

36.3    1.9 

50.51     .59 

1 1 .7  -0.6 

3.12     .96 

16.0    1.4 

19.8 

12.38     .39 

11.6    9.1 

57.56     .30 

37.7    1.5 

51.12     .69 

11.3    0.0 

3.39    .99 

17.6    1.6 

29.8 

12.71  +.34 

9.6  +1.9 

57.87  +.31 

39.3+1.7 

51 .75 +.64 

11.6  +0.6 

3.69  +.30 

19.3  +1.8 

Juiio    8.7 

13.05     .34 

7.8    1.7 

58.18    .31 

41.2    9.0 

52.40     .64 

12.4     1.1 

3.99     .31 

21.2    9.0 

18.7 

13.40     .34 

6.3    1.4 

58.49    .31 

43.2    9.1 

53.04     .63 

13.8     1.6 

4.30     .31 

23.2    9.0 

28.7 

13.73     .39 

5.0    1.1 

58.79    .99 

45.4    9.9 

53.65     .59 

15.7    9.1 

4.61     .30 

25.2    9.1 

July    8.7 

14.04     .30 

4.1     0.8 

59.08    .97 

47.7    9.3 

54.21     .54 

18.0    9.5 

4.90     .96 

27.3    9.0 

18.6 

14.33  +.97 

3.5  40.4 

59.34  +.95 

50.0  +9.3 

54.73  +.48 

20.7  +9.9 

5.16  +.96 

29.3  +9.0 

28.6 

14.59     JO 

3.2  +0.1 

59.56     S\ 

52.2    9.9 

55.17    .41 

23.8    3.9 

5.41     .93 

31.2    1.8 

Aug.    7.6 

14.80     .19 

3.3  -0.9 

50.76    .17 

54.4     9.1 

55.54     .33 

27.1     3.4 

5.62     .19 

33.0    1.7 

J  7.6 

14.97     .14 

3.7    0.6 

59.91     .13 

56.4     1.9 

55.83     .95 

30.6     3.6 

5.79     .15 

34.6    1.5 

27.5 

15.09    .10 

4.4     0.8 

6Q.02    .09 

58.2    1.8 

56.03     .16 

34.2    3.6 

5.92    .11 

36.0    1.3 

Sept.    6.5 

15.16  +.05 

5.4  -1.1 

60.09  +.05 

59.9  +1.5 

56.14  +.07 

37.8  +3.7 

6.01  +.07 

37.1  +1.0 

16.5 

15.18    .00 

6.6    1.3 

60.12  +.01 

61.3     1.3 

56.16 -.09 

41.5    3.6 

6.07  +.03 

38.0    0.8 

26.4 

15.16  -.04 

7.9    1.4 

60.10  -.03 

62.5    1.1 

56.10    .11 

45.0    3.4 

6.08    .00 

38.7    0.6 

Oct.     6.4 

15.10     .06 

9.4     1.4 

60.06    .06 

63.5    0.8 

55.95    .18 

48.3     3.9 

6.06  -.03 

39.2    0.4 

16.4 

15.00    .11 

10.8    1.4 

59.99    .06 

64.2    0.6 

55.73     .95 

51.3    9.9 

6.01     .06 

39.4  +0.1 

26.4 

14.88  -.14 

12.2  -1.4 

59.89  -.10 

64.6  +0.3 

55.44  -.39 

54.0  +9.5 

5.94  -.08 

39.5  -0.1 

Nuv.    5.3 

14.73    .15 

13.5    1.9 

59.78    .19 

(54.8  +0.1 

55.09     .38 

56.3    9.1 

5.84     .10 

39.3    0.9 

15.3 

14.57     .16 

14.7    1.0 

59.65    .13 

64.7  -0.9 

54.69     .49 

58.2     1.6 

5.74    .11 

39.0    0.4 

25.3 

14.41     .16 

15.6    0.8 

59.52    .13 

64.4    0.4 

54.25    .45 

59.5    1.1 

5.62    .19 

38.6    0.5 

Deo.    5.3 

14.25  -.15 

16.3  -0.« 

59.39  -.13 

63.9  -0.6 

53.79  -.47 

60.3  +0.5 

5.50  -.19 

38.0  -0.7 

15.2 

14.10    .14 

16.7  -0.3 

59.26    .19 

63.2    0.8 

53.31     .48 

60.5 -0J8 

5.38    .19 

37.2    0.8 

25.2 

13.97     .13 

16.8    0.0 

59.14     .19 

62.3    1.0 

52.83    .47 

60.1    0.7 

5.26    .11 

36.5    0.8 

35.2 

13.85  -.11 

16.7  +0.3 

59.04  -.10 

61.2-1.9 

52.37  -.45 

59.0  -1.3 

5.15 -.10 

35.6  -0.9 
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Moan 
Solar 
Date. 


Jan.  0.2 
10.2 
20.2 
30.1 

Feb.    9.1 

19.1 
Mar.  1.1 
11.0 
21.0 
31.0 

Apr.  9.9 
19.9 
29.9 

May  9.9 
19.8 

29.8 

June    8.8 

18.7 

28.7 

July    8.7 

18.7 
28.6 
Aug.  7.d 
17.6 
27.6 

Sept.  6.5 
16.5 
26.5 

Oct.  6.4 
16.4 

26.4 

Nov.    5.4 

15.3 

25.3 


I  Piacium. 


Right 
Ascension. 


Deo. 


5.3 
15.3 
25.2 
35.2 


li      lU 

23  33 


56.45  -.11 
56.35  .10 
56.26  .06 
56.18  .07 
56.13    .05 

56.09  «.09 

56.09  +.01 
56.12  .05 
56.18'  .06 
56.28    .13 

56.42  +.16 
56.59  .19 
56.80  .93 
57.05  .96 
57.32    .96 

57.61  +.30 
57.91  .31 
58.22  .31 
58.53    .:» 

58.82    .99 

50.10  +.96 
50.35     .94 

59.57  .90 
59.75  .16 
59.90    .19 

60.00  +.08 
60.07  .05 
60.10 +.01 
60.09  -.09 
60.05    .05 

59.99  -.07 
59.90  .09 
59.80  .11 
59.69    .11 

59.58  -.19 

59.46  .19 
59.34  .U 
59.23 -.11 


Declination 
North. 


+  4  59 


// 


38.4  -0.8 

37.6  0.0 

36.7  0.8 
.35.9  0.8 
35.1     0.7 

34.4  -0.6 
33.9    0.4 

33.6  -0.9 

33.5  0.0 

33.7  +0.3 

34.1  +0.6 

34.8  0.0 

35.9  1.1 

37.1  1.4 

38.6  1.6 

40.4  +1.8 

42.2  10 

44.2  9.0 

46.3  9.0 

48.3  9.0 

50.2  +1.9 
52.1  1.8 
53.8    1.6 

55.4  1.4 

56.7  1.9 

57.8  +1.0 

58.7  0.8 
59.4    0.5 

59.8  0.3 
60.0  40.1 

60.0  -0.1 

59.8  0.3 
59.4    0.4 

58.9  0.6 

58.3  -0.7 
57.6  0.8 
56.8  0.8 
56  0-0.9 


y  Cephei. 


Groombridge  4163. 


Right 
Aaoeaaion. 


h     ID 

23  34 


34.01  -.86 
33.17  .81 
32.39    .74 


31.70 
'31.13 


.63 
.SO 


30.70  -.35 
30.44  -.18 
30.35  .00 
30.44  +.10 
30.72    .37 

31.17 +.63 
31.78  .68 
32.52  .81 
33.38    .91 

34.33  .96 

35.34  1.09 
36.37  1.03 
37.40  1.09 
38.40  .97 
39.34  .90 

40.20  +.89 
40.96  .71 
41.62  .59 
42.14  .45 
42.52    .31 

42.77  +.17 

42.87  +.03 
42.83  -.19 
42.64  .95 
42.32    .30 

41.87 -.51 

41.30  .03 
40.64     .71 

39.88  .79 

39.06  -.85 
38.19    .88 

37.31  .88 
36.44  -.86 


Declination 
Ninih, 


+76  68 


II 


70.3  -0.6 

69.4  1.9 
67.9  1.6 
65.9    9.3 

63.4  9.7 

60.6  -9.9 

57.5  3.1 

54.4  3.1 
51.3  3.1 
48.3    9.9 

45.6  -4.5 

43.2  9.1 

41.3  1.6 
39.9  1.1 
39.1  -0.6 

38.8    0.0 

39.1  +0.6 
40.0    1.9 

41.5  1.7 

43.5  9.9 

45.8  +9.6 

48.6  3.0 
51.8    3.3 

55.2  3.5 

58.8  3.7 

62.5  +3.7 
66.2    3.7 

69.9  3.6 
73.5  3.5 
76.9    3.3 

80.0  4^.0 
82.8    9.6 

85.2  9.1 
87.0    1.6 

88.3  +1.0 

89.0  +0.4 

89.1  -0.9 
88.5  -0.8 


Right 
Ascension. 


1i     m 

23  49 


10.45  -.67 
9.79  .05 
9.16  .60 
8.60  .59 
8.12     .43 

7.75  -.31 
7.50  .18 
7.39  -.04 
7.43 +.11 
7.62     .96 

7.94  +.40 
8.41  .58 
8.99  .63 
9.67  .72 
10.43    .79 


1.24 +.84 
2.09  .86 
2.95  .85 
3.79     .89 

4.59  .78 

5.34  +.71 
6.01     .63 

6.60  .54 
7.08  .43 
7.46     .38 

7.72  +.91 
7.87  +.09 
7.90  -.09 
7.82  .14 
7.63     .95 

7.33  -.» 
6.93  .44 
6.45  .59 
5.89     .58 

5.28  -.64 

4.62  .68 
3.93  .69 
3.25  -.68 


Declination 
North. 


+73  45 

I* 

67.6  -0.4 
56.9    1.1 

55.5  1.7 

53.6  9.1 

51.2  9.5 

48.5  -4.9 

45.5  3.0 
42.4  3.1 
39.4    3.0 

36.4  9.8 

33.7  -9.6 

31.3  9.9 

29.4  1.7 
27.9  1.9 
96.9  0.7 

26.6  -0.1 

26.8  40.5 

27.6  1.0 

28.9  1.6 

30.7  9.1 

33.0  +9.5 

35.6  9.9 

38.7  3.9 

42.0  3.4 

45.5  3.6 

49.1  +3.7 

52.8  3.7 

56.5  3.6 

60.0  3.5 
63.4    3.3 

66.6  +3.0 
69.4    9.6 

71.8  9.9 

73.7  1.7 

76.1  +1.1 

75.9  +0.5 
76.1  -0.1 
75.7  -0.7 


u  Pisciam. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Right 
Ascension. 


h     m 

23  53 


18.84  -.11 
18.72    .11 

18.62  .10 
18.53  .08 
18.46    .06 

18.41  -.04 
18.38  -.01 
18.:)9  +.03 
18.44  .06 
18.51     .10 

18.63  +.14 
18.79  .18 
18.99  .91 
19.22  .95 
19.48     .97 

19.76  +.99 
20.06  .31 
20.37  .31 
20.68  .31 
20.98     .99 

21.27 +.97 
21.53  .95 
21.76  .99 
21.96  .18 
22.12    .14 


Decliaatioii 
North 


+   6  12 


I* 


22.24  +.10 

81.8  41.1 

22.33    .07 

82.1    0.8 

22.38  +.03 

82.9   o.f 

22.39    .00 

83.4    0.4 

22.37  -.03 

83.6 -H)  J 

22.32  -.06 
22.25  .08 
22.17  .10 
22.06    .11 

21 .95 -.11 
21.84  .19 
21.72  .19 
21.60  -.11 


62.2-0.8 

61.4  0.8 

60.5  0.8 
59.7  0.8 
58.9   0.7 

58.2  -0.6 
57.7   OJ 

57.3  -OJ 
57.2  0.0 
57.2  4«J 

57.6  40.5 
58.2  0.8 
69.2 
60.4 
61.8 


1.1 
u 

1.5 


I 
63.541.8 
65.3    1.9 

67.2  91 

69.3  S.0 
71.3   9.0 

73.3  +9.0 
75.2  U 
77.0  1.7 
78.6  1.5 
80.0   U 


83.7  0.0 
83.6 -OJ 
83.3  0.4 
62.9   0.5 

82.3 -OJ 
81.6  0.7 
80.9  0.6 
80.1  -0.8 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Data. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hooily 
Motion. 

Sanation 
of  Time 

for 

Ammrcnt 

Aoon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Pnsdinff 
Merid. 

Sidereal 
Time 

of 
Monn 
Koon. 

HeanKoon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Rifht 
Aacen. 

Decli- 
nation. 

Jan.    1 

h    m     s 
18  47  52.09 

53.40 

Q       1        II 

-22  59  46.4 

It 
45.6 

8 

11.096 

// 
+19.69 

m     s 
+  351.18 

16  18!38 

m     8 
1  11.07 

h  m    8 
18  44    1.50 

'i 

18  52  17.41 

18.20 

22  54  29.6 

28.6 

11.083 

13.77 

4  19.34 

16  18.37 

1  11.02 

18  47  58.15 

3 

18  56  41.77 

42.65 

22  48  45.4 

44.2 

11.008 

14.91 

4  47.16 

16  18.36 

1  10.97 

18  51  54.71 

4 

19    1    5.76 

6.72 

22  42  34.0 

32.6 

iO.Ml 

16.04 

5  14.59 

16  18.34 

1  10.92 

18  55  51.27 

5 

19    5  29.35 

30.39 

22  35  55.6 

54.0 

10.974 

17.16 

5  41.62 

16  18.32 

1  10.86 

18  59  47.83 

6 

19   9  52.50 

53.62 

-22  28  50.3 

48.4 

10.955 

+18.97 

+  6   8.21 

16  18.29 

1  10.80 

19   3  44.38 

7 

19  14  15.19 

16.39 

22  21  18.4 

16.3 

10.9^5 

19.37 

6  34.34 

16  18.26 

1  10.73 

19    7  40.94 

8 

19  Id  37.38 

38.65 

22  13  20.1 

17.7 

10.914 

90.47 

6  59.99 

16  18.23 

1  10.66 

19  1 1  37.49 

0 

19  22  5i).04 

60.38 

22    4  55.7 

53.1 

10.D91 

91.56 

7  25.11 

16  18.19 

1  10.50 

19  15  34.05 

10 

19  27  20.15 

21.56 

2156    5.4 

2.5 

10.867 

98.63 

7  49.67 

16  18.15 

1  10.51 

19  19  30.61 

11 

19  3140.67 

42.15 

-21  46  49.5 

46.3 

10.843 

+93.69 

+  8  13.64 

16  18.10 

1  10.43 

19  23  27.17 

13 

19  36    0.58 

2.13 

21  37   8.2 

4.7 

10.816 

94.74 

8  37.00 

16  18.05 

1  10.35 

19  27  23.72 

13 

19  40  19.85 

21.47 

21  2661.9 

58.1 

10.789 

35.78 

8  59.71 

16  18.00 

1  10.27 

19  31  20.28 

14 

19  44  38.46 

40.14 

21  16  30.8 

26.6 

10.761 

96.80 

9  21.76 

16  17.94 

1  10.18 

19  35  16.84 

15 

19  48  56.39 

58.13 

21    5  35.3 

30.8 

10.733 

97.81 

9  43.13 

16  17.88 

1  10.09 

19  39  13.40 

16 

19  53  13.61 

15.41 

-20  54  15.7 

10.8 

10.703 

-H».81 

+10    3.80 

16  17.81 

1    9.99 

19  43   9.95 

17 

19  57  30.12 

31.97 

20  42  32.2 

27.0 

10.673 

99.80 

10  23.75 

16  17.74 

1    9.89 

19  47   6.51 

18 

20    1  45.89 

47.79 

20  30  25.3 

19.8 

10.649 

30.77 

10  42.97 

16  17.66 

1    9.79 

19  51    3.06 

19 

20   6   0.9-2 

2.87 

20  17  55.2 

49.4 

10.611 

31.73 

11    1.44 

16  17.58 

1    9.69 

19  54  59.62 

90 

20  10  15.19 

17.19 

20    4  62.2 

56.0 

10.579 

30.67 

11  19.15 

16  17.49 

1    9.59 

19  58  56.18 

21 

20  14  28.60 

30.73 

-19  51  46.7 

40.2 

10  547 

+33.60 

+11  36.09 

16  17.40 

1    9.40 

20   2  52.74 

22 

20  18  41.42 

43.50 

19  38   9.1 

2.3 

10514 

34.59 

11  52.26 

16  17.30 

1    9.38 

20   6  49.29 

23 

20  22  53.36 

55.48 

19  24    9.7 

2.6 

10.481 

35.49 

12   7.64 

16  17.19 

1    9.27 

20  10  45.85 

24 

20  27    4.52 

6.67 

19    9  48.8 

41.3 

10  418 

36.31 

12  22.23 

16  17.08 

1    9.16 

20  14  42.40 

25 

20  31  14.88 

17.06 

18  54  66.8 

50.0 

10.415 

37.18 

12  :)6.04 

16  16.96 

I    9.05 

20  18  38.96 

26 

20  35  24.46 

26.67 

-18  39  64.0 

55.9 

10.388 

+38UH 

+12  49.06 

16  16.84 

1    8.94 

20  22  35.51 

27 

20  :)9  33.24 

35.48 

18  24  40.8 

32.4 

10.349 

38.88 

13    1.28 

16  16.71 

1    8.83 

20  26  32.07 

28 

20  43  41.22 

43.49 

18   8  57.6 

48.8 

10.316 

39.71 

13  12.70 

16  16.57 

1    8.71 

20  30  28.62 

29 

20  47  48.40 

50.69 

17  52  54.8 

45.7 

10.983 

40.58 

13  23.32 

16  16.43 

1    8.60 

20  34  25.18 

30 

20  51  54.79 

57.10 

17  36  32.7 

23.3 

10.949 

41.31 

13  33.14 

16  16.28 

1    8.48 

20  38  21.73 

31 

20  56   0.37 

2.70 

-17  19  51.9 

42.2 

10.916 

+43.08 

+13  42.16 

16  16.13 

1    8.37 

20  42  18.29 

iFeb.    1 

21    0    5.14 

7.49 

17    2  52.6 

42.7 

10.189 

49.84 

13  50.37 

16  15.98 

1    8.25 

20  46  14.84 

1 

J           2 

21    4    9.11 

11.47 

16  45  35.4 

25.2 

10.149 

43.58 

13  57.78 

16  15.82 

1    8.13 

20  5011.401 

I            3 

21    8  12.27 

14.64 

16  27  00.6 

50.2 

10.115 

44.31 

14    4.38 

16  15.66 

1    8.01 

20  54    7.05 

4 

21  12  14.63 

17.01 

16    9  68.6 

58.0 

10.089 

45.01 

14  10.17 

16  15.50 

1    7.90 

20  58    4.51 

5 

21  16  16.19 

18.58 

-15  5150.8 

49.0 

10.048 

+45.71 

+14  15.16 

16  15.33 

1    7.78 

21    2    1.06 

6 

21  20  16.04 

19.34 

15  33  34.7 

23.7 

10.015 

46.38 

14  ]9.:)5 

16  15.16 

1    7.67 

21    5  57.62 

7 

21  24  16.90 

19.29 

15  14  53,7 

42.5 

9.961 

47.03 

14  22.74 

16  14.99 

1    7.55 

21    9  54.17 

8 

21  28  16.05 

18.44 

14  55  57.3 

45.9 

9.948 

47.66 

14  25.33 

16  14.82 

1    7.44 

21  13  50.73 

9 

21  32  14.40 

16.79 

14  36  45.9 

34.3 

9.915 

48.38 

14  27.13 

16  14.64 

1    7.33    21  17  47.28 

10 

21  36  11.96 

14.34 

-14  17  10.9 

8.1 

9.883 

+48.88 

+14  28.12 

16  14.46 

1    7.22    21  21  43.84 

11 

21  40    8.78 

11.09 

13  57  30.7 

27.8 

9.849 

•19.46 

14  28.33 

16  14.28 

1    7.11    2125  40.30 

12 

2144    4.71 

7.07 

13  37  45.9 

33.8 

9.816 

50.09 

14  27.75 

16  14.09 

1    7.00    2129  36.95 

13 

21  47  59.92 

62.27 

13  17  38.7 

26.5 

9  784 

50.. "i? 

14  26.40 

16  13.90 

1    6.90    21  33  33.50 

14 

21  51  54.36 

56.70 

12  57  18.7 

6.4 

9.753 

51.09 

14  24.29 

16  13.71 

1    6.79 

2137  30.05 

15 

21  55  48.05 

50.37 

-12  36  46.2 

33.8 

9.799 

4«1.60 

+14  21.41 

16  13.51 

1    6.69 

21  41  26.60j 

16 

21  59  40.9{) 

43.30 

-12  15  61.7 

49.2 

9.601     +58.10 1 

+  14  17.78 

16  13.31 

1    6.58 

21  45  23.16 

i 

Kon.— For 


tiiM  intarral  of  sanidiamatar  paaaing  meridian,  subtraot  0",19  flram  the  sidereal  interval. 
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SOLAR  EPHEMERIS,  1883. 


• 

FOE  WASHINGTON  MEAN  AND  APPARENT  NOON. 

1 
1 

Date. 

Appaient  Bight 
Ascenftion. 

Apparent 
Declination. 

Hourly 
Motion. 

Eonation 
of  Time 

for 

Apparent 

.Moon. 

Semi- 
dianieter 

at 
Apparent 

Koon. 

Sidereal 
Time  of 

Semid. 
PanNlnc 

Merid. 

1 
Sidereal 
Time 

of 
Mean 

KOOD. 

Mean  Noon. 

Ajip. 
l«ooa. 

Mean  Noon. 

App. 
Noun. 

Right 
ABoen. 

DecU. 
nation. 

Feb.  16 

h    m    a 
21  59  40.99 

43.30 

O         t        II 

-12  15  01.7 

49.2 

• 
9.091 

If 
+53.10 

m     8 
+14  17.78 

16  la'lsi 

m    a 
1   6.58 

h  m     I    > 
214523.16 

17 

2^    3  33.21 

35.50 

1154  65.5 

53.0 

9.661 

53.58 

14  13.45 

16  13.11 

1   6.48 

21  49  19.71 

18 

2-2    7  24.71 

26.98 

11  33  58.1 

45.6 

9.639 

53.04 

14    8.40 

16  12.90 

1   6..38 

21  53  16.'<26 

19 

22  11  15.51 

17.76 

11  12  39.8 

27.3 

9.603 

53.48 

14    2.64 

16  12.69 

1   6.28 

21  57  12.81 

SO 

22  15   5.63 

7.86 

10  50  71.1 

58.6 

9.575 

53.91 

13  56.20 

16  12.48 

1   6.18 

22   I   9:37 

21 

22  18  55.09 

57.29 

-10  29  32.3 

19.8 

9.548 

+54.39 

+13  49.10 

16  12.26 

1  6.09 

22   5  5.92 

22 

22  22  43.91 

46.09 

10    7  43.8 

31.3 

9.593 

54.71 

13  41.36 

16  12.04 

1  6.00 

22  9  2.48 

23 

22  26  32.10 

34.25 

9  45  46.1 

33.6 

9.496 

55.09 

13  32.99 

16  11.81 

1   5.91 

2212  59.03 

24 

22  30  19.68 

21.80 

9  23  39.4 

27.0 

9.471 

55.45 

13  24.02 

16  11.58 

1  5.82 

22  16  55.56 

25 

22  34    6.68 

8.77 

9    124.2 

11.9 

9.447 

55.80 

13  14.46    1611.34 

1  5.74 

22  2052.13 

26 

22  37  53.11 

55.17 

-  8  38  60.9 

48.7 

9.^4 

+56.13 

+13   4.33 

1611.10 

1  5.66 

22  24  48.69 

27 

22  41  39.00 

41.02 

8  16  29.8 

17.7 

9  401 

56.45 

12  53.67 

16  10.86 

1   5.58 

22  28  45.84 

2e 

22  45  24.37 

26.36 

7  53  51.4 

39.4 

9.380 

56.74 

12  42.49 

16  10.61 

1   5.50 

22  3241.79 

Mar.   1 

22  49    9.23 

11.18 

7  30  66.1 

54.2 

9.359 

57.09 

12  30.79 

16  10.36 

1   5.42 

22  36  38.34 

2 

22  52  53.60 

55.52 

7    8  14.3 

2.5 

9.339 

57.89 

12  18.60 

16  10.11 

1  5.34 

22  40  34.90, 

3 

22  56  37.51 

39.39 

-  6  45  16.2 

4.6 

9.390 

+57.54 

+12    5.96 

16   9.85 

1   5.27 

22  44  31.45 

4 

23    0  20.97 

22.81 

6  22  12.4 

0.9 

9.303 

67.77 

11  52.87 

16   9.60 

1   5.20 

22  48  28.00 

5 

23    4    3.98 

5.78 

5  58  63.3 

52,0 

9.984 

57.98 

11  39.32 

16   9.34 

1   5.14 

22  52  24.55 

6 

23    7  40.58 

48.34 

5  35  49.3 

38.2 

9.967 

58.18 

1125.36 

16    9.09 

1   5.08 

22  56  21.11 

7 

23  11  28.77 

30.49 

5  12  30.7 

19.8 

9.950 

58.36 

11  11.00 

16   8.83 

1  5.02 

23  017.66 

8 

23  15  10.57 

12.25 

-  4  48  68.0 

57.3 

9.934 

+58.53 

+10  56.25 

16    8.57 

1  4.96 

23   4  14.21 

9 

23  18  52.01 

53.65 

4  25  41.6 

31.1 

9.919 

58.67 

10  41.13 

16    8.31 

1   4.91 

23   810.76 

10 

23  22  33.09 

34.69 

4    211.9 

1.6 

9.905 

58.80 

10  25.66 

16   8.05 

1   4.86 

23  12  7.32 

11 

23  26  13.83 

15.39 

3  30  39.3 

29.3 

9.191 

58.91 

10    9.85 

16    7.79 

1   4.81 

23  16   3.67 

12 

23  29  54.25 

55.77 

3  14  64.2 

54.4 

9.178 

59.01 

9  53.72 

16   7.53 

1  4.77 

23  20  0.49 

13 

23  33  34.36 

35.83 

-  2  51  26.9 

17.4 

9.165 

+59.09 

+  9  37.28 

16    7.27 

1  4.73 

23  23  56.U7 

14 

23  37  14.18 

15.61 

2  27  47.9 

38.6 

9.154 

50.15 

9  20.54 

16    7.01 

1  4.69 

23  27  53.53 

15 

23  40  53.74 

55.12 

2    3  67.5 

58.5 

9.143 

50.90 

9    3.55 

16   6.75 

1  4.C6 

23  31  50.08 

16 

2:)  44  33.05 

34.38 

140  26.1 

17.4 

9.133 

50.94 

8  46.31 

16   6.49 

1   4.63 

23  3546.63, 

17 

23  48  12.12 

13.41 

1  16  44.0 

35.6 

9.194 

50.96 

8  28.84 

16   6.22 

1   4.60 

23  39  43.16' 

18 

23  51  50.99 

52.24 

-  0  52  61.6 

53.5 

9.116 

+59.96 

+  8  11.16 

16    5.96 

1  4.67 

23  43  39.73 

19 

23  55  29.67 

30.87 

0  29  19.3 

11.5 

9.108 

59.35 

7  53.29 

16    5.69 

1   4.55 

23  47  36.28 

20 

23  59    8.19 

9.34 

-  0    5  37.4 

29.9 

9.103 

50J23 

7  35.25 

16   5.42 

1   4.53 

23  51  32.84 

21 

0    2  46.57 

47.68 

+  0  18    3.6 

10.8 

9.097 

50.19 

7  17.09 

16    5.15 

1   4.51 

23  5529.39 

22 

0    6  24.84 

25.90 

0  41  43.6 

50.5 

9.093 

59.14 

6  58.81 

16   4.88 

1  4.49 

23  59  25.94 

1 

23 

0  10    3.01 

4.03 

-1-  ]    5  22  2 

28.8 

9.089 

+59.07 

+  6  40.44 

16   4.60 

1  4.48 

0   3  22.49 

24 

0  1341. 12 

42.09 

1  28  59.0 

65.3 

9.067 

58.  v9 

6  21.99 

16    4.33 

1   4.47 

0   7  19.05, 

25 

0  17  19.18 

20.10 

1  52  33.7 

39.7 

9.085 

58.90 

6    3.50 

16    4.05 

1   4.47 

011l5.60j 

26 

0  20  57.22 

58.09 

2  16   6.0 

11.7 

9.085 

58.79 

5  44.99 

16    3.77 

1  4.46 

0  1512.15 

27 

0  24  35.26 

36.09 

2  39  35.4 

40.8 

9.085 

58.66 

5  26.49 

16    3.49 

1  4.46 

019  8.70 

28 

0  28  13.33 

14.11 

+  33    1.7 

6.8 

9.087 

+58.59 

+  5    8.01 

16    3.21 

1   4.46 

0  23  5.26 

») 

0  31  51.45 

52.18 

3  26  24.5 

29.2 

9.090 

58.37 

4  49.58 

16    2.92 

1   4.47 

0  27   1.«l 

30 

0  35  29.04 

30.32 

3  49  43.5 

47.9 

9.093 

58.90 

4  31.22 

16   2.64 

1   4.48 

030  58  36. 

31 

0  39    7.92 

8.56 

4  12  58.3 

62.4 

9.097 

58.03 

4  12.96 

16   2.36 

1   4.49 

0  34  54.91 1 

32 

0  42  46.31 

46.90 

4  36    H.6 

12.4 

9.103 

57.83 

3  54.80 

16   2.08 

1   4.51 

0  38  51.47 

33 

0  46  24.83 

25.37 

+  4  59  14.0 

17.5 

9.108 

+57.61 

+  3  36.77 

16    1.79 

1  4.53 

0  42  48.02 

34 

0  50    3.49 

3.99 

+  5  22  14.1 

17.3 

9.115 

+57.39 

+  3  18.88 

16    1.51 

1   4.55     0  46  44.57 

l^OTK.— For  mean  time  interval  of  aemidianieter  passing  meridian,  auhtract  0<.18  from  the  aidereal  interrtL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparoit  Bight 
Ascension. 

• 

Apparent 
BecunAtion. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Aoon. 

Remi- 
diameter 

at 
Apparent 

JSoon. 

Sidereal 
Time  of 
Somid. 
Passing 
Mend. 

Sidereal 
Time 

of 
Mean 
Koon. 

If  eon  Noon. 

App. 
Noon. 

Mean  Koon. 

App. 
Noon. 

Right 
Ascen. 

DecU- 
naUon. 

Apr.    I 

h    m     8 
0  42  46.31 

8 

46.90 

O        1        // 

+  4  36   8.6 

12  A 

s 
9.109 

It 
+57.89 

m     s 
+  3  54.80 

16    2.08 

m     s 
1   4.51 

h  m    s 
0  38  51.47 

1 

2 

0  46  24.83 

25.37 

4  59  14.0 

17.5 

9.108 

57.61 

3  36.77    16    1.79 

1   4.53 

0  42  48.02 

3 

0  50   3.49 

3.99 

52214.1 

17.3 

9.115 

57.39 

3  18.88 

16    1.51 

1  4.55 

0  46  44.57 

4 

0  53  42.32 

42.78 

5  45   8.7 

11.6 

9.193 

57.15 

3    1.16 

16    1.23 

I  4.57 

05041.12 

5 

0  57  21.32 

21.74 

6    7  57.3 

59.9 

9.130 

56.90 

2  43.62 

16    0.95 

1  4.59 

0  54  37.67 

6 

1    1    0.52 

0.89 

+  6  30  39.6 

41.9 

9.138 

+56.63 

+  2  26.27 

16    0.67 

1  4.62 

0  58  34.22 

7 

1    4  39.92 

40.24 

6  53  15.2 

17.2 

9.147 

56.34 

2   9.12 

16    0.39 

1  4.65 

I    2  30.78 

8 

1    819.54 

19.62 

7  15  43.7 

45.4 

9.156 

56.04 

1  52.19 

16    0.12 

1   4.69 

1    6  27.33 

9 

1  1 1  59.40 

59.64 

7  38    4.8 

6.2 

9.166 

55.79 

1  35.51 

15  59.85 

1   4.73 

1  10  23.88 

10 

1  15  39.52 

39.72 

8   0  18.1 

19.3 

9.177 

55.39 

1  19.08 

15  59.58 

1   4.77 

1  14  20.43 

11 

1  19  19.90 

20.06 

+  8  22  23.4 

24.3 

9.186 

+55.04 

+  1    2.90 

15  59.31 

1   4.81 

1  18  16.99 

12 

1  23    0.55 

0.67 

8  44  20.2 

20.9 

9.900 

54.68 

0  47.00 

15  59.05 

1   4.86 

1  22  13.54 

13 

1  26  41.49 

41.57 

9   6    8.2 

8.6 

9.919 

54.31 

0  31.40 

15  58.79 

1   4.90 

1  26  10.09 

14 

1  30  22.74 

22.78 

9  27  47.0 

47.2 

9.995 

53.99 

0  16.10 

15  58.53 

1   4.95 

1  30    6.64 

15 

I  34    4.31 

4.31 

9  49  16.3 

16.3 

9.939 

53.59 

+  0    1.12 

15  58.27 

1   5.00 

1  31    3.19 

16 

1  37  46.21 

46.17 

+10  10  35.8 

35.6 

9.953 

+53.10 

-  0  13.53 

15  58.01 

1  5.06 

1  37  59.74 

17 

14128.47 

28.39 

10  31  45.3 

44.9 

9.968 

59.67 

0  27.83 

15  57.75 

1   5.11 

1  41  56.30 

18 

145  11.09 

10.98 

10  52  44.3 

43.8 

9.984 

59.93 

0  41.75 

15  57.49 

1   5.17 

1  45  52.85 

19 

148  54.10 

53.95 

11  13  32.6 

31.9 

9.301 

51.78 

0  55.29 

15  57.2:J 

1   5.23 

1  49  49.41 

20 

1  52  37.52 

37.34 

1134    9.8 

8.9 

9.318 

51.31 

1    8.43 

15  56.98 

1   5.29 

1  53  45.96 

21 

15621.36 

21.15 

+1 1  54  35.6 

34.5 

9.336 

+50.83 

-  1  21.15 

15  56.72 

1   5.35 

1  57  42.52 

22 

2    0    5.63 

5.39 

12  14  49.7 

48.4 

9.354 

50.33 

1  33.43 

^15  56.47 

1   5.42 

2    139.07 

23 

2   3  50.36 

50.09 

12  34  51.8 

50.3 

9.373 

49.89 

1  45.25 

15  56.21 

1   5.48 

2    5  35.62 

24 

2    7  35.55 

35.25 

12  54  41.4 

39.8 

9.393 

49.30 

1  56.61 

15  55.96 

1   5.55 

2    9  32.17 

25 

2  1121.22 

20.89 

13  14  18.4 

16.7 

9.414 

48.77 

2   7.49 

15  55.70 

1   5.62 

2  13  28.73 

.    26 

2  15    7.40 

7.04 

+13  33  42.4 

40.6 

9.435 

+48.23 

-  2  17.86 

15  55.45 

1   5.69 

2  17  25.28 

27 

2  18  54.09 

53.70 

13  52  53.2 

51.3 

9.457 

47.66 

2  27.73 

15  55.20 

1  5.76 

2  2121.84 

28 

2  22  41.30 

40.88 

14  1 1  50.3 

48.3 

9.479 

47.09 

2  37.08 

15  54.95 

1   5.84 

2  25  18.39 

29 

2  26  29.04 

28.60 

14  30  33.5 

31.4 

9.501 

46.50 

2  45.89 

15  54.70 

1   5.91 

2  29  14.95 

30 

2 :«)  17.33 

16.87 

14  49    2  4 

0.2 

0.594 

45.90 

2  54.15 

15  54.45 

1  5.99 

2  33  11.50 

May    ] 

2  34    6.17 

5.69 

+15    7  10.8 

14.5 

9.547 

+45.99 

-  3    1.87 

15  54.21 

1   6.07 

2  37    8.06 

2 

2  37  55.56 

55.06 

15  25  16.2 

13.8 

9.570 

44.66 

3    9.03 

15  53.97 

1  6.15 

2  41    4.61 

;      3 

2  41  45.52 

45.00 

15  42  60.4 

57.9 

9.593 

44.09 

3  15.63 

15  53.73 

1  6.23 

2  45    1.17 

4 

2  45  36.04 

35.50 

16    0  29.1 

26.6 

9.617 

43.36 

3  21.67 

15  53.50 

1  6.31 

2  48  57.72 

i          5 

1 

2  49  27.13 

26.57 

16  17  41.9 

39.4 

9.640 

49.69 

3  27.14 

15  53.27 

1   6.39 

2  52  54.28 

1 

6 

2  53  18.79 

18.22 

+16  34  38.5 

36.0 

9.664 

+49.01 

-  3  32.04 

15  53.05 

1  6.47 

2  56  50.83 

7 

2  57  11.01 

10.43 

16  51  18.6 

16.1 

9.687 

41.39 

3  36.37 

15  52.83 

1  6.55 

3    0  47.39 

8 

3    1    3.60 

3.21 

17    741.8 

39.3 

9.711 

40.61 

3  40.13 

15  52.61 

1   6.63 

3    4  43.94 

9 

3    4  57.15 

56.55 

17  23  47.9 

45.4 

9.734 

39.89 

3  43.33 

15  52.40 

1  6.71 

3    8  40.50 

10 

3    8  51.07 

50.46 

17  39  36.6 

34.1 

9.758 

39.16 

3  45.97 

15  52.19 

1   6.79 

3  12  37.05 

11 

3  12  45.55 

44.93 

+17  55   7.5 

5.0 

9.781 

+38.41 

-  3  48.05 

15  51.98 

1  6.87 

3  16  33.61 

12 

3  16  40.59 

39.96 

18  10  20.4 

17.9 

9.805 

37.65 

3  49.57 

15  51.78 

1  6.i)6 

3  20:M).I6 

13 

3  20  3().]8 

35.55 

18  25  14.9 

12.5 

9.896 

36.88 

3  50.54 

15  51.58 

1  7.04 

3  24  26.72 ' 

14 

3  24  32.33 

31.70 

18  39  50.8 

48.5 

9.851 

36.10 

3  50.95 

15  51.39 

1  7.12 

3  28  23.27  j 

15 

3  28  29.03 

28.40 

18  54    7.9 

5.6 

9.874 

35.31 

3  50.80 

15  51.19 

1   7.20 

3  32  19.83 

16 

3  32  26.29 

25.66 

+19    8    5.9 

3.7 

9.897 

+34.51 

-  3  50.09 

15  51.00 

1   7.29 

3  36  16.38 

17 

3  36  24.09 

23.46 

+19  21  44.4 

42.2 

9.990 

+33.70 

-  3  48.84  1  15  50  81 

1   7.37 

3  40  12.94 

NOTB.— For  moan  time  interral  of  Mmidiamater  passing  moxidian,  subtract  0*.l8  firom  the  sidereal  iatarvaL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
ABoension. 

Apparent 
Becnnation. 

Hourly 
Motion. 

Eqnatkm 
of  Time 

for 
Apparent 

Semi- 
diameter 

at 
Apparent 

SidenMa 
Time  of 

Bemid. 
Paaaine 

Merid. 

Sideraal 
Time 

of 
Mean 
Koon. 

IfeonKooo. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

lUght 
Aacen. 

TlerH- 

May  17 

h    m    « 
3  36  24.09 

23.46 

O        1       n 

+19  21  44.4 

42.2 

B 

9.080 

+33.70 

m     s 

-  3  48.84 

15  50^81 

m    8 
1   7.37 

h  m     a 
3  40  12.94 

18 

3  40  22.44 

21.81 

19  35    3.2 

1.1 

0.M3 

39.87 

3  47.05 

15  50.63 

1   7.45 

3  44    9.49 

19 

3  44  21.33 

20.70 

19  48   2.0 

0.0 

0.906 

39.03 

3  44.72 

15  50.45 

1   7.53 

3  48   6.05> 

20 

3  48  20.76 

20.14 

20    0  40.7 

38.8 

9.068 

31.18 

3  41.85 

15  50.27 

I  7.61 

3  52   2.60 

21 

3  52  20.73 

20.12 

20  12  58.8 

57.0 

10.010 

90.33 

3  38.43 

15  60.09 

1   7.69 

3  55  59.15 

22 

3  56  21.23 

20.63 

+20  24  56.3 

54.5 

10.099 

+99,46 

-  3  34.48 

15  49.91 

1  7.76 

3  59  55.70 

23 

4    0  22.27 

21.68 

20  36  32.8 

31.1 

10.064 

98.58 

3  30.00 

15  49.74 

1  7.84 

4    3  52.26' 

24 

4    4  23.84 

23.26 

20  47  48.1 

46.5 

10.076 

87.69 

3  24.99 

15  49.57 

1  7.91 

4    7  48.82  = 

25 

4    8  25.92 

25.:)6 

20  58  42.1 

40.6 

10.006 

96.79 

3  19.46 

15  49.40 

1  7.98 

4  1145.38 

26 

4  12  28.52 

27.97 

21    9  14.4 

13.0 

10.J19 

95.89 

3  13.42 

15  49.24 

1  8.05 

4  15  41.93, 

27 

4  16  31.62 

31.09 

+21  19  24.9 

23.7 

10.139 

444.97 

-  3   6.88 

15  49.08 

t  8.12 

4  19  38.49 

28 

4  20  35.2! 

34.70 

21  29  13.4 

12.2 

10.1S9 

94.05 

2  59.85 

15  48.92 

1   8.18 

4  23  35.05 

29 

4  24  39.28 

38.79 

21  38  39.5 

38.4 

10.179 

93.19 

2  52.34 

15  48.77 

1  8.24 

4  27  31.61 

30 

4  28  43.81 

43.34 

21  47  43.2 

42.2 

10.196 

99.18 

2  44.36 

15  48.62 

1   8.30 

4  3128.16! 

31 

4  32  48.79 

48.35 

21  56  24.2 

23.3 

10.917 

91.93 

2  35.93 

15  48.47 

1  8.36 

4  35  24.72 

June  1 

4  36  54.22 

53.80 

+22    4  42.4 

41.6 

10.935 

4«).97 

-2  27.06 

15  48.33 

1  8.42 

4  39  21.27: 

2 

4  40  60.06 

59.66 

22  12  37.5 

36.8 

10.9S9 

19.31 

2  17.78 

15  48.19 

1  8.47 

4  43  17.83 

3 

4  45   6.29 

5.92 

22  20    9.4 

8.8 

10.968 

18.34 

2   8.10 

15  48.06 

1  8.52 

4  47  14.38 

4 

4  49  12.89 

12.55 

22  27  17.9 

17.4 

10.963 

17.36 

158.06 

15  47.93 

1  8.57 

4  51  10.94 

5 

4  53  19.85 

19.54 

22  34    2.9 

2.4 

10.997 

16.38 

147.66 

15  47.81 

1  8.62 

4  55    7.50 

6 

4  57  27.13 

26.85 

+22  40  24.2 

23.8 

10.910 

+15.39 

-  1  36.94 

16  47.70 

I  8.66 

4  59    4.06 

7 

5    1  34.72 

34.47 

22  46  21 .7 

21.4 

10.399 

14.39 

125.90 

15  47.59 

1  8.70 

5   3    0.61 

8 

5    5  42.58 

42.36 

22  51  55.2 

54.9 

10.333 

13.30 

1  14.60 

15  47.48 

1   8.74 

5    6  57.17 

9 

5    9  50.70 

50.52 

22  57    4.7 

4.5 

10.343 

19.38 

1    3.04 

15  47.38 

1   8.78 

5  10  53.73 . 

10 

513  59.06 

58  91 

23    150.0 

49.8 

10.3S8 

11.37 

0  51.24 

15  47.28 

1  8.81 

5  14  50.29 : 

11 

5  18    7.64 

7.52 

+23    6  10.9 

10.8 

10.361 

+10.96 

-  0  39.22 

15  47.19 

1  8.84 

5  18  46.84 

12 

5  22  16.39 

16.31 

23  10    7.5 

7.4 

10.368 

9.34 

0  27.02 

15  47.10 

I  8.87 

5  22  43.40 

13 

5  26  25.31 

25.27 

23  13  39.6 

39.6 

10.375         8.39 

014.65 

15  47.02 

1  8.90 

5  26  39.96 

14 

5  30  34.37 

34.36 

23  16  47.2 

47.2 

10.380 

7.30 

-  0    2.15 

15  46  94 

1  6.92 

5  30  36.52. 

15 

5  34  43.55 

43.58 

23  19  30.1 

30.1 

10.385 

6J97 

+  0  10.48 

15  46.87 

1  8.94 

534  33  07. 

i 

16 

5  38  52.83 

52.89 

+23  21  48.3 

48.3 

10.388 

+  6.95 

+  0  23.20 

15  46.80 

1  8.96 

538  29.63. 

17 

5  43    2.19 

2.29 

23  23  41.9 

41.9 

10.391 

4.99 

0  36.01 

15  46.73 

1  897 

5  42  26.19* 

18 

5  47  11.61 

11.74 

23  25  10.8 

10.8 

10.393 

3.19 

0  48.87 

15  46  66 

I  8.96 

5  46  22.75 

19 

5  51  21.07 

21.24 

23  26  14.8 

14.8 

10.395 

9.15 

1    1.78 

15  46.60 

1  8.98 

5  50  19.30 

20 

5  55  30.55 

30.76 

23  26  54.1 

54.1 

10.395 

I.IS 

1  14.70 

15  46.54 

1  8.98 

5  54  15.86 

21 

5  59  40.03 

40.28 

+23  27    8.5 

8.5 

10.995 

+  0.06 

+  1  27.63 

15  46.49 

1  8.98 

5  56  12.41 

22 

6    3  4U.49 

49.78 

23  26  58.1 

58.1 

10.394 

-0.96 

1  40.53 

15  46.44 

1  8.98 

6    2    8.97 

23 

6    7  58.91 

59.2:) 

23  ^^  22.9 

22.8 

10.999 

1.98 

1  53.40 

15  46.39 

1  8.97 

6   6    5.52 

24 

6  12   8.27 

8.63 

23  25  229 

22.7 

10.389 

3.01 

2   6.20 

15  46.34 

1  8.96 

6  10    2.08 

25 

6  16  17.55 

17.95 

23  23  58.1 

57.9 

10Ui85 

4.04 

2  18.93 

15  46.30 

1  8.94 

6  13  58.64 

26 

6  20  26.73 

27.17 

+2:^22   8  6 

8.4 

10  380 

-5.07 

+  2  31.55 

15  46.26 

1  8.92 

6  17  55.20 

27 

6  24  35.79 

36.26 

2:n9  54.5 

54.2 

10.374 

6.10 

2  44.05 

15  46.23 

1  8.90 

6  21  51.76 

28 

6  28  44.70 

45.21 

23  17  15.8 

15.5 

10.367 

7.13 

2  56.41 

15  46.20 

1   8.88 

6  25  48.32 

29 

6  32  53.45 

53.99 

23  14  12.5 

12.1 

10.360 

8.15 

3    8.61 

15  46.18 

1   8.85 

6  29  44  87 

30 

6  37    2.00 

2.68 

23  10  44.7 

44.2 

10.351 

9.17 

3  20.60 

15  46.16 

1  8.82 

6  33  41.43 

31 

6  41  10.34 

10.95 

+23   6  52.6 

52.0 

10.349 

-10.18 

+  3  32.38 

15  46.15 

1  8.78 

6  37  37.99 

32 

6  45  18.43 

19.07 

+23    2  36.2 

35.5 

10.331 

-11.19 

+  3  43.92 

15  46.14 

1  8.74 

6  41  34.55 

Vote.'— For  mean  time  interval  of  aemidiameter  paaeing  m^4<fm.  ■ubtraet  0>.19  ttom  tlia  aidaraal  intervaL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 


July    1 

3 
4 

5 

6 
7 
8 
9 
10 

11 
19 
13 
14 
15 

Ifi 
17 
18 
19 
20 

31 
22 
2:) 
24 
25 

26 
27 
28 
29 
30 

31 
Aug.   1 
2 
3 
4 

5 

6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
If) 


Apparent  Bight 
Ascension. 


MeenKoon. 


h    m     s 
6  41  10.34 

6  45  18.43 

6  49  26.26 

6  53  33.79 

6  57  41.02 

7  147.90 
7  5  5^1.42 
7  10  0.55 
7  14  6.28 
7  18  11.58 

7  22  16.43 
7  26  20.82 
7  30  24.73 
7  34  28.15 
7  38  31.07 

7  42 .33.47 
7  46  35.34 
7  50  30.69 
7  54  37.49 

7  68  37.75 

8  2  37.45 
8  6  30.60 
810  35.19 
8  14  33.21 
8  18  30.67 

8  22  27.55 
8  26  23.87 
8  3019.60 
8  34  14.74 
8  38    9.30 

8  42  3.27 
8  45  56.65 
8  49  49.42 
8  53  41.60 

8  57  33.17 

9  124.14 
9  5  14.50 
9  9  4.26 
9  12  53.42 
9  16  41.98 

9  20  29.94 
9  24  17.32 
9  28  4.12 
9  31  50.34 
9  35  35.99 

9  39  21.09 
9  43    5.65 


App. 
Noon. 


a 
10.95 

19.07 

26  93 

34.49 

41.75 

48.66 

55.21 

1.37 

7.12 

12.45 

17.32 
21.73 
25.66 
29.10 
32.03 

• 

34.44 
36.33 
37.69 
38.50 

38.76 

38.47 
37.63 
36.22 
34.24 
31.70 

28.59 
24.90 
20.63 
i5.76 
10.31 

4.27 
57.64 
50.40 
42.56 
34.11 

25.06 
15.40 
5.14 
54.28 
42.82 

30.76 
18.11 

4.88 
51 .07 
36.69 

21.76 
6.29 


Apparent 
Declination. 


Mean  Noon. 


+23  6  52.6 
23  2  36.2 
22  57  55.7 
22  52  51.1 
22  47  22.7 

+22  41  30.5 
22  35  14.7 
22  28  35.5 
22  21  33.0 
22  14  7.4 

+22  618.8 
2158  7.6 
21  49  33.7 
21  40  37.5 
21  31  19.1 

+21  21  38.8 
21  11  36.7 
21  1  13.1 
20  50  28.1 
20  39  22.0 

+20  27  55.0 
20  16  7.4 
20  3  59.4 
19  51  31.2 
19  38  43.1 

+19  25  35.3 
19  12  8.1 
185821.8 
18  44  16.6 
18  29  52.9 

+18  15  11.0 
18  011.1 
17  44  53.6 
17  29  18.7 
17  13  26.7 

+16  57  17.9 
16  40  52.9 
1624  11.8 
16  7  14.6 
15  49  62.0 

+  15:)2  34.4 
15  14  51.8 
14  56  54.7 
14  .38  4.3.2 
14  20  17.0 

+14  1  38.8 
+13  42  46.5 


App. 
Noon. 


52.0 
35.5 
54.9 
50.2 
21.7 

29.4 
13.5 
34.2 
31.6 
5.9 

17.2 
5.8 
31.8 
35.5 
17.0 

.36.5 
34.8 
10.6 
25.4 
19.2 

52.1 
4.4 
56.3 
28.0 
39.8 

31.9 
4.6 
18.2 
12.9 
49.1 

7.2 

7.3 

49.7 

14.8 

22.8 

14.0 
49.0 
7.9 
10.7 
58.1 

30.6 
48.0 
51.0 
39.6 
14.4 

35.4 
43.2 


Hourly 
Motion. 


Right 
Aflcen. 


a 
0.349 

0.331 

0.3S0 

0.307 

0.994 

0.979 
0.964 
0.247 
0.930 
0.919 

o.igs 

0.173 
0  153 
0.139 
0.111 

O.OdO 
0.067 
0.045 
0.099 
9999 

9.976 
9.953 
9.999 
9.906 
9.889 

9.859 
9.835 
9.811 
9.786 
9.769 

9.737 
9.719 
9.687 
.9.669 
9.636 

9.611 
9.586 
9.561 
9.536 
9.511 

9.486 
9.469 
9.438 
9.414 
9.391 

9.368 
9.346 


Decli- 
nation. 


-10.18 
11.19 
19.19 
13.19 
14.18 

-15.17 
16.15 
17.19 
18.09 
19.05 

-30.00 
90.94 
91.87 
99.79 
93.71 

-94.69 
95.59 
96.49 
97.31 
98.18 

-4».05 
99.90 
30.75 
31.59 
39.49 

-33.93 
34.03 
34.89 
35.60 
36.36 

-37.12 
37.86 
38.59 
39.30 
40.01 

-40.70 
41.38 
49.05 
49.70 
43.33 

-43.96 
44.58 
45.18 
45.77 
46.34 

-46.90 
-47.45 


Bnuation 
qf  Time 

for 

Apparent 

Noon. 


m     8 
+  3  32.38 

3  43.92 

3  55.19 

4  6.16 
4  16.83 

+  4  27.16 
4  37.12 
4  46.69 

4  55.86 

5  4.61 

+  5  12.91 
5  20.74 
5  28.09 
5  34.95 
5  41.31 

+  5  47.15 
5  52.47 

5  57.26 

6  1.50 
6    5.20 

+  6  8.36 
6  10.95 
6  12.97 
6  14.43 
6  15.33 

+  6  15.66 
6  15.42 
614.59 
6  13.18 
6  11.18 

+  6  8.59 
6  5.41 
6  1.63 
5  57.25 
5  52.26 

+  5  46.67 
5  40.48 
5  33.68 
5  26.28 
5  18.28 

+  5 


5 


9.69 
0.52 
4  50.76 
4  40.42 
4  29.52 

+  4  18.06 
+  4    6.07 


Semi- 
diamoter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Paaaing 
Merid. 

15  46J5 

m     a 

1   8.78 

15  46.14 

1   8.74 

15  46.14 

I   8.70 

15  46.14 

1  8.66 

15  46.15 

1   8.62 

15  46.16 

I  8.57 

15  46.18 

I   8.52 

15  46.21 

1   8.47 

15  46.24 

1  8.41 

15  46.28 

I  8.35 

15  46.32 

1  8.29 

15  46.37 

1   8.23 

15  46.42 

1  8.16 

15  46.47 

1  8.09 

15  46.53 

1  8.02 

15  46.59 

1   7.95 

15  46.65 

1  7.88 

15  46.72 

1   7.81 

15  46.79 

1   7.73 

15  46.87 

1   7.65 

15  46.95 

1   7.57 

15  47.02 

1   7.49 

15  47.10 

1   7.41 

15  47.19 

1  7.33 

15  47.28 

1   7.24 

15  47.37 

1  7.16 

15  47.47 

1   7.07 

15  47.57 

1   6.99 

15  47.68 

1   6.90 

15  47.79 

1   6.81 

15  47.91 

1   6.72 

15  48.03 

1   6.64 

1548.16 

1   6.55 

15  48.29 

1   6.46 

15  48.42 

1  6.37 

15  48.56 

1  6.28 

15  48.71 

1  6.20 

15  48.86 

1  6.11 

15  49.02 

1   6.03 

15  49.18 

1   5.94 

15  49.35 

1   5.86 

15  49.52 

1   5.78 

15  49.69 

1   5.70 

15  49.87 

1   5.62 

15  50.05 

1   5.54 

15  50.23 

1   5.46 

15  50.41 

1   5.39 

Sidereal 
Time 

of 
Keaa 
Koon. 


h  m    a 
6  37  37.99 

6  41  34.55 

6  45  31.10 

6  49^27.66 

6  53  24.21 

6  57  20.77 

7  1  17.33 
7  513.89 
7  9  10.44 
7  13    7.00 

717  3.55 
721  0.11 
7  24  56,67 
7  28  53.23 
7  32  49.78 

7  36  46.34 
7  40  42.89 
7  44  39.45 
^  48  36.00 

7  52  32.56 

756  29.11 

8  0  25.67 
8  4  22.23 
8  8  18.79 
8  12  15.34 

8  16  11.90 
8  20  8.45 
8  24  5.01 
8  28  1.56 
8  31  58.12 

8  35  54.67 
8  39  51.23 
8  43  47.78 
8  47  44.34 
8  51  40.89 

8  55  37.45 

8  59  .34.00 

9  3  30.56 
9  7  27.11 
9  11  23.67 

9  15  20.22 
9  19  16.78 
9  23  13.33 
9  27  9.89 
9  31  6.44 


9  35  .3.00 
9  38  59.55 


a 


NoTR.<«*^or-mean  time  interval  of  semldiaineter  passing^  meridian,  subtract  0'.19  fi^mtfae  sideteal  intcifvaL 
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FOB  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  'Right 
Aaocnaioiu 

Appareaft 
Becfinataim. 

Hourly 
Motion. 

Bqnatlaii 

of  Time 

for 

Semi- 
diameter 

Sidereal 
Time  of 
.Semid. 
Pausing 
Herid. 

Sidereal 
Time 

of 
Hean 

KOOB. 

Maanlfooii. 

App. 
Noon. 

MeanVoon. 

App. 
Kodn. 

BigM 
Aaoen. 

DecU- 

Aug.  16 

li   m    8 
9  43    5.65 

6.29 

O         1       it 

+13  42  46.5 

43.2 

a 
9.346 

-47.45 

m     a 
+  4    6.07 

15  50.41 

m    8 
1   5.39 

b   m      8 
9  3d  50.56 

17 

9  46  49.69 

50.29 

132341.0 

37.8 

9.394 

47.99 

3  53.55 

15  50.59 

1   5.31 

9  42  56.11 

18 

9  50  33.21 

33.78 

13   4  22.7 

19.6 

9.303 

48.5a 

3  40.53 

15  50.78 

1   5.24 

9  46  52.66 

1 

19 

9  54  16.24 

16.78 

12  44  51.9 

49.0 

9J»3 

49.04 

327.04 

15  50.97 

1  5.16 

9  50  49.21 

20 

9  57  58.80 

59.30 

12  25   9.0 

6.3 

9.963 

49.54 

3  13.01 

15  51.16* 

1   5.09 

9  54  45.76 , 

21 

10    140.89 

41.35 

+12   514.2 

11,7 

9.944 

-50.03 

+  2  58.54 

15  51.35 

1   5.02 

9  58  42.32 

22 

10    5  22.53 

22.95 

1145   7.8 

5.5 

9.996 

50.50 

2  43.63 

15  51.55 

1   4.96 

10    2  38.87 

23 

10    9    3.74 

4.12 

11  24  50.1 

48.0 

9jue 

50.96 

228.28 

15  51.75 

1   4.89 

10    6  35.42. 

24 

10  12  44.52 

44.87 

11    4  21.6 

19.7 

9.191 

51.41 

2  12.53 

15  51.95 

1  4.83 

10  10  31.97 

25 

10  16  24.91 

25.21 

10  43  42.3 

40.6 

9.175 

51.85 

156.36 

15  52.15 

1   4.77 

10  14  28.53 

1 

26 

10  20   4.90 

5.15 

+10  22  52.8 

51.3 

9.159 

-58Ji7 

+  1  39.83 

15  52.36 

1  4.71 

10  18  25.08 ; 

1 

27 

10  23  44.53 

44.73 

10    1  53.3 

52.0 

9.144 

58.68 

122.88 

15  52.57 

1  4.65 

10  22  21.63: 

28 

10  27  23.79 

23.95 

9  40  44.1 

43.1 

9.199 

53.07 

1    5.60 

15  52.78 

1   4.60 

10  26  18.18 

29 

10  31    2.71 

2.83 

9  19  25.7 

24.9 

9.115 

53.45 

0  47.97 

15  53  00 

1   4.55 

10  30  14.74  j 

30 

10  34  41.30 

41.37 

8  57  58.2 

57.7 

9.101 

53.61 

0  30.01 

15  53.22 

1  4.50 

10  34  11.29; 

31 

10  38  19.57 

19.59 

•f  8  36  22.1 

21.9 

9.088 

-64.16 

+  011.73 

15  53.44 

1  4.45 

10  38    7.84 

Sept  1 

10  41  57.53 

57.51 

8  14  37.7 

37.8 

9.075 

54.50 

-0   6.86 

15  53.67 

1  4.40 

10  42    4.39; 

2 

10  45  35.20 

35.14 

7  52  45.3 

45.7 

9.063 

54.83 

0  25.74 

15  53.90 

1   4.36 

10  46    0.95 1 

3 

40  49  12.59 

12.48 

7  30  45.3 

46.0 

9.053 

55.15 

0  44.90 

1554.14 

1   4.32 

10  49  57.50; 

4 

10  52  49.71 

49.55 

7    8  38.0 

39.0 

9.041 

55.45 

1    4.33 

15  54.38 

1  4.28 

10  53  54.05 

5 

10  56  26.58 

26.37 

+  6  46  23.8 

25.1 

9.031 

-65.73 

-  1  24.01 

15  54.62 

1  4.25 

10  57  50.60 

6 

11    0    3.22 

2.96 

6  24    3.0 

4.6 

0.099 

56.00 

1  43.92 

15  54.87 

1  4.22 

11    147.16 

7 

11    3  39.63 

39.32 

6    1  35.9 

37.8 

9.013 

56  JB 

2    4.05 

15  55.12 

1   4.19 

11    543.71  1 

8 

11    7  15.84 

15.48 

5  39   2.9 

5.1 

9.005 

56.49 

3  24.39 

15  55.37 

1   4.16 

11    9  40.26- 

1 

9 

11  10  51.86 

51.45 

5  16  24.4 

27.0 

8.997 

56.71 

2  44.92 

15  55.62 

1   4.14 

11  13  36.81 

10 

11  14  27.71 

27.25 

+  4  53  40.6 

43.5 

8.991 

-56.99 

-  3    5.62 

15  55.87 

1   4.12 

11  17  33.37  i 

11 

11  18    3.42 

2.91 

4  30  51.7 

54.9 

8.985 

57.11 

3  26.45 

15  56.13 

1  4  10 

11  2129.92 

12 

1121  39.00 

38.44 

4    7  58.2 

61.8 

8.980 

57.30 

3  47.42 

15  56.39 

1  4.08 

1125  26.47! 

13 

11  25  14.46 

13.84 

3  45   0.4 

4.4 

8  976 

57.47 

4    8.50 

15  56.65 

1   4.07 

1 1  29  23.02 

14 

1128  49.83 

49.16 

3  21  58.6 

62.9 

8.973 

57U0 

4  29.68 

15  56.91 

1  4.06 

1 1  33  19.57 

15 

1132  25.15 

24.43 

+  2  58  53.1 

57.7 

8.971 

-67.78 

-  4  50.90 

15  57.17 

1   4.05 

1137  16.12 

16 

1  ]  35  60.44 

59.66 

2  35  44.3 

49.3 

8.970 

57.98 

5  12.17 

15  57.43 

1  4.05 

11  41  12.68 

17 

U  39  35.70 

34.87 

2  12  32.4 

37.8 

8.970 

58.04 

5  33.45 

15  57.70 

1  4.05 

1 1  45   9.23 

18 

1  ]  43  10.98 

10.10 

1  49  17.8 

23.5 

8.971 

58.15 

5  54.72 

15  57.96 

1  4.05 

1149    5.78 

19 

1 1  46  46.28 

45.35 

126   0.7 

6.7 

8.973 

58.95 

615.96 

15  58.22 

1  4.06 

1153   2.33 

1 

20 

1150  21.65 

20.65 

+  1    2  41.5 

47.9 

8.976 

-68.33 

-  6  37.15 

15  58.48 

1  4.07 

11  56  58.89 

21 

1 1  53  57.08 

56.04 

0  39  20.6 

27.4 

8.079 

58.40 

6  58.26 

1558.75 

1  4.08 

12   0  55.44 

22 

1 1  57  32  63 

31.54 

•h  0  15  58.2 

65.3 

8.964 

58.45 

7  19.26 

15  59.01 

1  4.09 

12   4  51.99 

23 

12    1    8.30 

7.16 

-  0    7  25.4 

18.0 

8.969 

58.49 

7  40.13 

15  59.28 

1   4.11 

12   8  48.54 

24 

12   4  44.12 

42.92 

0  30  49.7 

41.9 

8.996 

58.51 

8   0.87 

15  59.54 

1   4.13 

1212  45.10 

25 

12   8  20.10 

18.84 

-0  54  14.4 

6.2 

9.003 

-58.58 

-8  21.43 

15  59.81 

1  4.15 

12  16  41.65 

26 

12  1156.27 

54.96 

1  17  39.2 

30.7 

9.011 

58.59 

8  41.81 

16    0.08 

1  4.18 

12  20  38.20 

27 

12  15  32.64 

31.28 

1  40  63.7 

54.0 

9.090 

58.50 

9    1.99 

16    0.35 

1   4.21 

12  24  34.75 

28 

12  19    9.24 

7.83 

2    4  27.6 

18.5 

0.030 

58.47 

9  21.95 

16    0.62 

1  4.24 

12  28  31.31 

29 

12  22  46.08 

44.62 

2  27  50.4 

41.0 

9.040 

58.49 

9  41.65 

16    0.89 

1   4.28 

12  32  27.86 

30 

12  26  23.18 

21.67 

-2  51  11.9 

2.2 

9.051 

-58.36 

-10    1.10 

16    1.16 

1   4.32 

12  36  24.41 

31 

12  29  60.56 

59.00 

-  3  14  31.5 

21.5 

9.063 

-66.98 

-10  20.27 

16    1.44 

1  4.36 

12  40  20.96 

SToTB.— Por  mean  time  interval  of  aemidlameter  passing  meridian,  labtract  0M8  from  Uie  aideieal  iatonriL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Bate. 

Apparent  Right 
Ascension. 

Apparent 
Becunfttion. 

Hourly 
HoUon. 

Eqnation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
Kerid. 

Sidereal 
Time 

of 
Mean 
Noon. 

IfeoaKooiL 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

Oct.     1 

h    m     8 
12  29  60.56 

59.00 

0        /       // 

-  3  14  31.5 

21.5 

• 
9.063 

// 
-58.98 

m     a 
-10  20.27 

16    1.44 

m     s 
1   4.36 

h  m     B 
12  40  20.96 

2 

12  33  38.22 

36.62 

3  37  49.1 

38.8 

9.076 

58.18 

10  39.15 

16    1.71 

1   4.40 

1244  17.51 

3 

12  37  16.21 

14.55 

4    0  64.2 

53.6 

9.069 

08.07 

10  57.72 

16    1.99 

1   4.45 

12  4814.06 

4 

12  40  54.51 

52.80 

4  24  16.4 

5.5 

9.103 

57.94 

11  15.97 

16   2.28 

1  4.50 

12  52  10.62 

5 

12  44  33.15 

31.39 

4  47  25.4 

14.2 

9.118 

57.80 

1133.88 

16   2.56 

1  4.56 

12  56   7.17 

6 

12  48  12.15 

10..34 

-  5  10  30.8 

19.3 

9.134 

-67.64 

-1151.43 

16   2.84 

I  4.62 

13   0    3.72 

7 

12  5151.53 

49.67 

5  33  32.1 

20.4 

9.150 

57.46 

12   8.60 

16    3.12 

1  4.68 

13   4    0.27 

8 

12  55  31.30 

29.40 

5  56  29.2 

17.3 

9.167 

57.97 

12  25.:)8 

16    3.41 

1   4.74 

13   7  56.82 

9 

19  5911.49 

9.55 

6  19  21.5 

9.4 

9.184 

67.07 

12  41.75 

16    3.69 

1   4.80 

13  1153.38 

10 

13   2  52.11 

50.12 

6  41  68.7 

56.4 

9.90fi 

56.85 

12  57.68 

16    3.97 

1  4.87 

13  15  49.93 

11 

13   6  33.18 

31.15 

-  7   4  50.5 

38.0 

9.931 

-56.69 

-13  13.16 

16   4.25 

1  4.94 

13  19  46.48 

12 

13  10  14.73 

12.65 

7  27  26.4 

13.7 

9.941 

56.37 

13  28.16 

16   4.53 

1  5.01 

13  23  43.03 

13 

13  13  56.76 

54.64 

7  49  56.1 

43.3 

9.969 

56.10 

13  42.68 

16    4.81 

1   5.09 

13  27  39.58 

14 

1317  39.31 

37.15 

8  12  19.3 

6.4 

9.364 

55.89 

13  56.69 

16    5.09 

1   5.17 

13  3136.14 

15 

13  2122.41 

20.21 

8  34  35.6 

22.6 

9.307 

55.59 

14  10.15 

16   5.36 

1  5.25 

13  35  32.69 

16 

13  25   6.06 

3.82 

-  8  56  44.6 

31.5 

9.331 

^65.91 

-14  23.05 

16    5.63 

1   5.33 

13  39  29.24 

17 

13  28  50.29 

48.01 

9  18  45.9 

32.7 

9.3S6 

54M 

14  35.38 

16   5.90 

1  5.42 

13  43  25.79 

18 

13  32  35.12 

32.80 

9  40  39.3 

26.0 

9.389 

54.54 

14  47.10 

16   6.17 

1   5.51 

13  47  22.34 

19 

13  36  20.58 

18.23 

10   2  24.2 

10.8 

9.408 

54.19 

14  58.20 

16    6.44 

1   5.60 

13  51  18.90 

20 

13  40    6.68 

4.30 

10  23  60.4 

46.9 

9.435 

53.81 

15   8.66 

16   6.71 

1  5.69 

13  55  15.45 

21 

13  43  53.44 

51.03 

-10  45  27.4 

13.8 

9.463 

-53.43 

-15  18.46 

16   6.97 

1  5.79 

13  59  12.00 

22 

13  47  40.88 

38.44 

11    6  44.9 

31.2 

9.498 

53.09 

15  27.59 

16    7.23 

1  5.89 

14    3    8.56 

23 

13  5129.02 

26.55 

1 1  27  52.4 

38.7 

9.sai 

69.60 

15  36.01 

16   7.49 

1  5.99 

14    7    5.11 

24 

13  55  17.87 

15.38 

1 1  48  49.7 

35.9 

9.551 

.'S8.16 

15  43.72 

16    7.75 

1  6.09 

14  11    1.67 

25 

13  59   7.45 

4.92 

12   9  36.1 

22.4 

9.581 

51.70 

15  50.76 

16   8.01 

I  6.19 

14  14  58.22 

26 

14    2  57.77 

55.21 

-12  29  71.5 

57.8 

9.G19 

-51.93 

-15  56.94 

16    8.27 

1  6.29 

14  18  54.77 

27 

14    6  48.83 

46.25 

12  50  35.3 

21.7 

9.643 

50.74 

16   2.44 

16   8.52 

1   6.40 

14  22  51.32 

28 

14  10  40.65 

38.05 

13  10  47.2 

33.7 

9.675 

50.93 

16    7.18 

16   8.78 

1  6.51 

14  26  47.88 

29 

14  14  33.25 

30.63 

13  30  46.6 

33.2 

9.706 

49.71 

1611.15 

16   9.03 

1   6.62 

14  30  44.43 

30 

14  18  26.62 

23.98 

13  50  33.3 

20.0 

9.741 

49.17 

16  14.34 

16   9.29 

1   6.73 

14  34  40.99 

31 

14  22  20.77 

18.12 

-14    9  66.7 

53.5 

9.773 

-48.61 

-16  16.75 

16   9.54 

1   6.84 

14  38  37.54 

Nov.   1 

14  2615.71 

13.05 

14  29  26.5 

13.4 

9.806 

48.03 

16  18.37 

16   9.79 

1   6.95 

14  42  34.09 

2 

14  30  11.44 

8.77 

14  48  32.2 

19.3 

9.839 

47.44 

16  19.20 

16  10.04 

1   7.07 

14  46  30  64 

3 

14  34    7.97 

5.29 

15    7  23.4 

10.7 

9.879 

46.68 

16  19.24 

16  10.29 

1  7.19 

14  50  27.20 

4 

14  38   5.31 

2.62 

15  25  59.8 

47.2 

9.906 

46.19 

16  18.46 

16  10.54 

1  7.31 

14  54  23.75 

5 

14  42   3.46 

0.76 

-15  44  20.8 

8.5 

9.940 

-45.54 

-16  16.88 

16  10.79 

1  7.43 

14  58  20.31 

6 

14  45  62.42 

59.72 

16   2  26.2 

14.1 

9.974 

44.88 

16  14.48 

16  11.03 

i   7.54 

15   2  16.86 

7 

14  49  62.19 

59.49 

16  2015.4 

3.5 

10.008 

44.90 

16  11.27 

16  11.27 

1  7.66 

15   613.42 

8 

14  54    2.79 

0.09 

16  37  48.1 

36.4 

10.049 

43.51 

16   7.24 

1611.51 

1  7.78 

1510   9.97 

9 

14  58    4.21 

1.51 

16  54  63.9 

52.4 

10.076 

49.80 

16   2.38 

16  11.74 

i   7.90 

1514    6.53 

10 

15   2   6.45 

3.76 

-17  11  62.3 

51.1 

10.111 

-49.07 

-15  56.70 

16  11.97 

1   8.02 

1518   3.08 

11 

15   6    9.5:) 

6.85 

17  28  43.1 

32.1 

10.146 

41.39 

15  50.19 

16  12.20 

1  8.14 

15  21  59.64 

12 

15  10  13.45 

10.78 

17  44  65.6 

55.0 

10.181 

40.55 

15  42.83 

16  12.42 

1  8.26 

15  25  56.19 

13 

15  14  18.21 

15.55 

18   0  69.7 

59.4 

10.916 

39.77 

15  34.63 

16  12.64 

1   8.38 

15  29  52.75 

14 

15  18  23.81 

21.17 

18  16  54.9 

44.9 

10.251 

38.98 

15  25.59 

16  12.86 

1  8.50 

15  33  49.30 

15 

15  22  30.25 

27.63 

-18  32  20.8 

11.1 

10.986 

-38.17 

-15  15.72 

16  13.07 

1  8.62 

15  37  45.86 

16 

15  26  37.54 

34.94 

-18  47  87.1 

17.7 

10.331 

-37.35 

-15   5.00 

16  13.28 

1   8.74 

15  41  42.42 

NOTX.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  0".tt  from  the  sidereal  InterraL 
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1 

EOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Bate. 

Apparent  Right 
Ascension. 

Appareat 
DecrmaUon. 

Hourly 
Motion. 

Squati<tn 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Tunc  of 
Romld. 
Pas8ing 
Merid. 

SideTval 

TiBM) 

of 
Mean 
Noon. 

M«in  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Rlffht 
Aacen. 

Decli- 
nation. 

Nov.  16 

h    m     B 
15  2G:J7.54 

8 

34.94 

O          /        /' 

-18  47  27.1 

17.7 

8 

lo.ati 

-37.35 

m     s 
-15    fi.OO 

16  13^28 

m    s 
1    8.74 

h  m    8 
15  4142.4i 

17 

15  30  45.68 

43.11 

19   2  13.4 

4.3 

10.356 

36.51 

14  53.42 

16  13.48 

1    8.86 

1545  38.98. 

16 

15  34  54.66 

52.12 

19  16  39.2 

30.5 

10.3K 

35.65 

14  41.00 

16  13.68 

1    8.97 

15  4d  35.53 1 

19 

15  39   4.48 

1.97 

19  30  44.3 

35.9 

10.497 

34  77 

14  27.76 

16  13.88 

1    9.09 

15  5S39.0i)' 

90 

15  43  15.14 

12.66 

19  44  28.2 

20.2 

10.403 

33.88 

14  13.66 

16  14.07 

1    9.20 

15  57  28.64 

21 

15  47  26.63 

24.19 

-19  57  50.6 

42.9 

10.406 

-^96 

-13  58.72 

16  14.25 

1    9.31 

16    1  95.90 ! 

t&i 

15  51  38.95 

36.55 

20  10  51.2 

43.8 

10.530 

39.06 

13  42.96 

16  14.13 

1    9.42 

16   521.75' 

23 

15  55  52.08 

49.72 

20  23  29.6 

22.6 

10.563 

31.19 

13  26.39 

16  14.61 

1    9.53 

10   9i&3i; 

24 

16    0    5.99 

3.67 

20  35  45.3 

.38.7 

10.505 

30.17 

13    9.03 

16  14.79 

1    9.63 

16  13  14.86 1 

25 

16    4  20.69 

18.42 

20  47  38.1 

31.8 

10.698 

99.91 

12  50.89 

16  14.97 

I    9.73 

16  1711.42 

26 

16    8  36.16 

33.94 

-20  59    7.7 

1.7 

4 

10.660 

-46.93 

-12  31.97 

16  15.14 

1    9.83 

16  21    7.97 

27 

16  12  52.38 

50.21 

21  10  13.7 

8.1 

10.601 

97.94 

12  12.31 

16  15.31 

I    9.93 

16  25  4.53 

28 

16  17   9.32 

7.21 

21  20  55.7 

50.5 

10.791 

96.94 

11  51.93 

16  15.47 

I  10.03 

16  29   1.08 

2!) 

16  21  26.97 

24.91 

21  31  13.5 

8.6 

10.750 

95.99 

1 1  30.84 

16  15.63 

1  10.12 

16  32  57.64 

30 

16  25  45.30 

43.30 

21  41    6.7 

2.1 

10.778 

94.19 

11    9.07 

16  15.79 

• 

1  10.21 

16  36  54.20 

Dec    1 

16  30    4.29 

2.35 

-21  50  35.1 

30.9 

10.805 

-93.15 

-10  46.64 

16  15.94 

1  10.30 

16  40  50.76 

2 

16  34  23.90 

22.02 

21  59  38.3 

34.5 

10.831 

99.10 

10  23.58 

16  16.09 

1  10.39 

16  44  47.31 

3 

1638  44.11 

42.30 

22   8  16.1 

12.6 

10.855 

91.03 

9  59.92 

16  16.24 

1  10.47 

16  48  43.87 

4 

16  43    4.92 

3.18 

22  16  28.2 

25.0 

10.879 

19.96 

9  35.(K> 

16  16.38 

1  10.55 

16  52  40.42 

5 

16  47  26.28 

24.61 

22  24  14.3 

11.4 

10.901 

18.87 

9  10.86 

16  16.52 

1  10.63 

I6  5636.9d 

6 

16  51  48.15 

46.55 

-22  31  34.3 

31.7 

10.999 

-17.78 

-  8  45.54 

16  iG.m 

1  10.70 

17   0  33.54 

7 

16  56  10.52 

9.00 

22  38  27.9 

25.6 

10.949 

16.67 

8  19.72 

16  16.79 

1  10.77 

17   4  30.10 

8 

17    0  33.37 

31.93 

22  44  54.8 

52.8 

10.061 

15.56 

7  53.42 

16  16.92 

1  10.84 

17   896.(» 

9 

17    4  56.66 

55.30 

22  50  54.8 

53.1 

10.079 

14.44 

7  26.69 

16  17.04 

1  10.90 

17  1223.21 

10 

17    9  20.36 

19.08 

22  56  27.8 

26.3 

10.066 

13.31 

6  59.53 

16  17.16 

1  10.96 

17  16  19.76 

11 

17  13  44.45 

43.25 

-23    1  33.6 

32.3 

11.019 

-19.17 

-  6  31.99 

16  17.27 

1  11.01 

17  20  16.32 

12 

17  18    8.92 

7.80 

23    6  12.0 

10.9 

11.097 

11.03 

6    4.08 

16  17.38 

1  11.06 

17  24  12.88 

13 

17  22  33.72 

32.69 

23  10  22.9 

21.9 

11.040 

0.88 

6  35.83 

16  17.48 

1  11.11 

17  28  9.44 

14 

17  26  58.82 

57.88 

23  14    6.1 

5.4 

11.059 

8.79 

6    7.27 

16  17.58 

1  11.15 

17  32  5.1» 

16 

17  31  24.20 

23.35 

23  17  21.5 

21.0 

11.063 

7.56 

4  38.44 

16  17.66 

1  11.18 

17  36  2.55 

16 

17  35  49.85 

49.08 

-23  20    9.0 

.8.6 

11.073 

-6.30 

-  4    9.34 

16  17.74 

1  11.21 

17  39  59.11 

17 

17  40  15.72 

15.04 

23  22  28.4 

28.1 

11.081 

5.99 

3  40.02 

16  17.82 

1  11.24 

17  43  55.67 

18 

17  44  41.78 

41.19 

23  24  19.7 

19.5 

11.080 

4.05 

3  10.50 

16  17.89 

1  11.26 

17  47  52.22 

19 

17  49    8.01 

7.51 

23  26  42.9 

42.8 

11.095 

9.88 

2  40.82 

1617.95 

1  11.28 

17  5148.78 

20 

17  53  34.37 

33.97 

23  26  37.9 

37.9 

11.100 

1.70 

2  11.01 

16  18.01 

1  11.29 

17  55  45.34 

21 

17  58    0.83 

0.52 

-23  27    4.6 

4.6 

11.104 

-0.59 

-  141.10 

16  18.07 

1  11.30 

17  59  41.90. 

22 

18    2  27.36 

27.14 

23  27    2.9 

3.0 

11.106 

+  0.66 

1  11.11 

16  18.12 

1  11.30 

18   3  38.45 

23 

18    6  53.92 

53.79 

23  26  32.9 

33.0 

11.107 

1.84 

041.10 

16  18.16 

1  11.30 

18   7  35.01 

24 

18  1120.48 

20.44 

23  25  34.7 

34.8 

11.106 

3.09 

-  0  11.08 

16  18.20 

1  11.29 

181131.56 

25 

1815  47.00 

47.05 

2;3  24    8.2 

8.2 

11.104 

4.90 

+  0  18.89 

16  18.23 

1  11.28 

18  15  28.12 

26 

18  20  13.43 

13.58 

-23  2213.4 

13,3 

11.100 

+  5.37 

+  0  48.77 

16  18.26 

1  11.27 

18  19  24.68 

27 

18  24  39.76 

40.00 

23  19  50.5 

50.3 

11.094 

6.54 

1  18.55 

16  18.29 

1  11.25 

18  2321.24 

28 

18  29    5.93 

6.2(i 

23  16  59.5 

59.2 

11.087 

7.71 

1  48.18 

16  18.31 

I  11.22 

18  27  17.79 

29 

18  33  31.91 

32..33 

23  13  40.5 

40.1 

11.078 

8.88 

2  17.61 

16  18.33 

1  11.19 

18  31  14.:55 

30 

18  37  57.(M5 

58.17 

23    9  53.5 

5:).o 

11.068 

10.04 

2  46.81 

16  18.35 

1  11.16 

18  35  10.01 

31 

18  42  23.14 

23.74   -23    5  38.7 

38.1 

11.056 

+  11.19 

+  3  15.74 

16  18.36 

1  11.12 

18  39   7.47 

32 

18  46  48.32 

49.01    -23    0  56.3 

55.6 

11.043'  +12.34 

+  3  44.37 

16  18.37 

1  11.08 

18  43   4.02 

Note.— >For  maan  tlaa  interval  of  aomidiameter  paafing  mtridlan,  aabtract  0*49  firom  iba  aldaroal  iotarral. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

MoanTtme 

of 

Transit. 

Diff.for 
IHonr 

of 
Long. 

Right 

AscenAion 

of 

Centre. 

Diff.for 
iHoar 

of 
Long. 

OeoceDtric 

Declination 

of 

Centre. 

Diff.foT 
iHoar 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

EqnatoriAl 

Horizontal 

Parallax. 

Bright 

LiOADS. 

Jan.    0 

h    m 
17  48.19 

m 
1.781 

h   m     8 
1831  11.37 

s 
115.89 

0    /     II 
-  6  54  46.8 

-603.4 

s 
61.57 

14  48.'6 

54  14.6 

II. 

s. 

1 

18  31.07 

1.818 

1318   8.89 

119.96 

-10  46  50.0 

-553.9 

68.50 

14  51.8 

54  86.8 

II. 

s. 

3 

19  15.70 

1.905 

14   649.98 

194.48 

-14  14  10.9 

-479.9 

63.87 

14  57.8 

54  48.8 

11. 

s. 

3 

30    8.69 

9.014 

14  57  5:1.78 

190,96 

-17   6  36.3 

—378.0 

65.51 

15    6.5 

55  80.8 

11. 

s. 

4 

30  58.41 

9.199 

155141.31 

197.96 

-191887.4 

-946.9 

67.81 

15  17.3 

55  5.9.9 

II. 

s. 

5 

81  44.79 

9.939 

16  48   9.48 

144.16 

-80  1935.7 

-84.9 

68.70 

j  5  39.4 

56  44.4 

II. 

1 

S: 

6 

33  39.30 

9.309 

17  4645.53 

148.41 

-8017  87.5 

+  98.9 

69.68 

15  41.9 

57  30.1 

II. 

S. 

7 

83  34.97 

9.398 

18  46  3l.5<{ 

149.94 

-19   0   8.0 

968.4 

70.08 

15  53.7 

58  13.4 

II. 

S. 

9 

0  30.70 

9.309 

19  46  81.17 

148.78 

-16  8819.5 

466.9 

69.73 

16    3.7 

58  50.8 

S. 

10 

1  85.60 

9.963 

80  45  80.89 

145.98 

-18  51    7.6 

613.9 

69.08 

16  11.1 

59  17.6 

S. 

11 

3  19486 

9.910 

8143   5.43 

149.76 

-  8833:^.7 

+-716.1 

68.33 

16  15.7 

59  34.8 

S. 

n 

3  11.74 

9.169 

88  39  39.73 

140.30 

-  3  84  89.6 

779.3 

67.78 

16  17.1 

59  39.4 

1. 

s. 

13 

4    3.58 

9. 151 

83  3531.54 

139.31 

+  1  45  58.0 

773.8 

67.59 

16  15.6 

59  35.0 

s. 

14 

4  55,85 

9.164 

0  3180.36 

140.04 

6  48   8.3 

799.6 

67.88 

16  18.5 

59  33.7 

s. 

15 

5  47.59 

9J301 

1  87  45.55 

149.96 

113333.0 

640.7 

68.39 

16    7.6 

59   4.7 

s.' 

16 

6  40.99 

9.950 

88515.17 

145.93 

+1615  88.8 

+513.0 

69.18 

16    1.7 

58  43.1 

s. 

17 

7  35.57 

9.996 

3  83  55.59 

147.99 

18  9   6.6 

851.6 

69.75 

15  55.1 

58  18.8 

s. 

1 

18 

8  30.97 

9.315 

4  83  34,95 

149.15 

19  53  48.8 

+169.3 

69.98 

15  48.0 

57  58.5 

S.i 

19 

9  86.38 

9.905 

5  88  55.35 

147.94 

80  83  45.8 

-  19.4 

69.61 

15  40.3 

57  84.5 

s. 

30 

10  80.80 

9.933 

68185.91 

144.90 

19  39  43.5 

-198.9 

68.&3 

15  33.3 

56  55.1 

I.        M 

.s. 

21 

11  13.31 

9  139 

718    1.78 

138.54 

+17  48  40.6 

-858.3 

67.18 

15  34.1 

56  84.9 

I.        N 

.S.I 

82 

13    3.36 

9.031 

818   9.70 

199.07 

15  8  18  8 

-474.3 

65.51 

15  15.7 

55  54.0 

I.  n. 

S.! 

83 

13  50.84 

1.998 

9   3  43.07 

195.83 

1134    1.1 

-Ml.l 

63.89 

15   7.6 

55  84.4 

11. 

s.: 

84 

13  36.03 

1.841 

9  58  58.01 

190.55 

7  37  48.9 

-614.7 

68.56 

15    0.8 

54  57.1 

II. 

s. 

85 

14  19.43 

1.78J 

10  40  86.14 

116.99 

+  336   6.7 

-639.4 

61.63 

14  54.0 

54  34.4 

II. 

s. 

86 

15    1.74 

1.760 

1186  47.a3 

115.13 

-  0  5014.3 

-638.5 

61.17 

14  49.5 

54  17.9 

II. 

s." 

87 

15  43.67 

1.750 

181847.34 

1J5.14 

-  5   1  48.6 

-615.3 

61.85 

14  47.8 

54    9.5 

II. 

s. 

88 

16  86.00 

1.781 

1859  10.03 

117.04 

-  9   0   3.7 

-679.0 

61.88 

14  47.5 

54  10.5 

II. 

s. 

89 

17    9.48 

1.843 

13  40  39.84 

190.79 

-18  36  39.7 

-507.9 

68.86 

14  50.7 

.'>4  88.0 

II. 

s. 

30 

17  64.64 

• 

1.999 

14  3556.60 

195.90 

-15  48  47.0 

-419.3 

64.85 

14  56.8 

54  44.5 

11. 

s. 

31 

18  48.15 

9.039 

15  87  31.38 

189.09 

-18  8  40.3 

-805.7 

65.86 

15    5.8 

5617.7 

II. 

s. 

Feb.    1 

19  38.81 

9.139 

168139.46 

188.54 

-19  4340.5 

-164.8 

67.46 

15  17.5 

56    0.7 

II. 

s. 

8 

80  84.73 

9.933 

17  18  15.50 

144.94 

-80  17  8.5 

+    1.3 

68.80 

15  31.3 

56  51.8 

II. 

s. 

3 

81  19.18 

9.999 

18  16  49.03 

148.17 

-19  40  17.3 

184.8 

69.78 

16  46.1 

57  45.8 

II.  N 

.s. 

4 

88  14.79 

9.398 

19  16  30.96 

149.90 

-17  48  45.6 

371.6 

70.09 

16    0.9 

58  40.1 

II.  N.  S.  1 

5 

83  10.64 

9.391 

8010  37.46 

149.59 

-14  44  56.5 

+648.1 

69.94 

16  14.1 

59  88.6 

II.  K 

.S.I 

7 

0    6.03 

9.993 

81  15  57.85 

147.84 

-10  38  5.3.3 

680.0 

69.50 

16  34.4 

60    6.8 

I.  II. 

s. 

8 

1    0.70 

9.963 

88  14  48.31 

145.96 

-  5  47  87.6 

768.1 

69.05 

16  30.5 

60  88.8 

s. 

9 

1  54.71 

9.949 

8:n8  48.54 

144.79 

-  0  38   8.7 

799.9 

68.79 

16  38.0 

60  34.3 

s. 

10 

3  48.45 

9.940 

010*38.80 

144.68 

+  4  44  11.3 

779.4 

68.88 

16  39.1 

60  83.6 

s. 

11 

3  48.37 

9.957 

1    838.83 

145.84 

+  9  38  48.7 

+699.9 

69.13 

16  38.6 

59  59.4 

s. 

18 

4  .36.83 

9.989 

9  7  11.60 

147.17 

13  58  0.1 

667.0 

69.56 

16  13.4 

59  85.8 

s. 

.     13 

5  31.89 

9.305 

3  681.58 

148.58 

17   7  50.1 

407.7 

69.91 

16    8.7 

58  46.7 

s. 

14 

6  87.30 

9.308 

4   551.60 

148.79 

19  15  19.5 

997.7 

69.96 

15  51.6 

58    6.0 

s. 

155    7  88.43 

9.980      5    5    4.76 

147.05     +80    9    9.8 

+  41.6 

69.58 

15  40.8 

57  86.1 

■ 

s. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Moan  Time 

of 

Transit 

Diff.for 
iHoar 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Difflfor 
IHoor 

of 
Long. 

Greocentric 

Declination 

of 

Centre. 

Diff.for 
IBotir 

of 
Long. 

Sid.  Time 

ofSemld. 

Passing 

Meridian. 

Geoceatzic 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bridit 

h    m 

m 

tarns 

8 

O       /        i/ 

II 

8 

/     // 

/     // 

Feb.  1.5 

7  88.43 

9.980 

5   5   4.76 

147.05 

+80  9  9.8 

+  41.6 

69.58 

15  40.8 

57  86.1 

I.        s. 

16 

8  16.48 

9.919 

6   3  13.68 

143.34 

19  49  57.0 

-135.4 

68.56 

15  30.6 

56  48.8 

I.        N.S. 

17 

9    8.75 

9.133 

650  34.95 

138.19 

1883  36.3 

-999.3 

67.19 

1581.3 

56  14.7 

I.     N.S.! 

18 

9  58.78 

9.036 

75341.53 

139.95 

15  59  55.8 

-481.3 

65.68 

15  13.0 

55  44.0 

I.     N. 

19 

rO  46.47 

1.940 

8  45  86.93 

196.56 

18  5047.8 

-1519.7 

64.07 

15    5.6 

55  16.8 

L     N.S. 

1 

80 

1  i  38.01 

1.858 

9.35   3.83 

191.63 

+  98  43.0 

-586.1 

68.74 

14  59.1 

54  53.1 

I.        H .  S. 

81 

13  15.88 

1.797 

1088  56.04 

117.90 

5   5  44.7 

-«23.9 

61.75 

14  53.6 

54  38.9 

I.  11.     s. 

88 

18  58.48 

1.709 

11    9  38.88 

115.84 

+  05:}  8.3 

-635.3 

61.18 

14  49.3 

54  17.1 

11.     s. 

83 

13  40.59 

1.753 

115549.10 

115.98 

-  3  19  18.7 

-«B.1 

61.06 

14  46.4 

54    6.5 

n.    s.i 

84 

14  88.80 

1.770 

1848  4.99 

116.31 

-  78137.6 

-586.3 

61.40 

14  45.8 

54    8.0 

K.     SJ 

1 

85 

15    5.78 

1.811 

1389   3.85 

116.85 

-11    519.3 

-508.7 

68.15 

14  46.0 

54    5.0 

n.    s. 

86 

15  49.98 

1.875 

1417  19.73 

199.69 

-14  8133.1 

-448.8 

63.84 

14  49.8 

54  16.6 

II.    s. 

87 

16  35.87 

1.956 

15   7  80.63 

197.59 

-17   183.8 

-346.4 

64.59 

14  55.0 

54  37.8 

II.    s. 

88 

17  83.86 

9.045 

15  59  84.74 

139.87 

-185541.1 

-991.9 

66.01 

15   3.5 

55    9.1 

II.     s. 

Mar.    1 

18  13.98 

9.130 

16  53  36.44 

1S6.03 

-195518.3 

-  73.7 

67.33 

15  14.8 

5550.6 

u.    s. 

8 

19    6.01 

9.909 

17  49  43.63 

149.37 

-19  68 '4.3 

+  99.1 

68.39 

15  88.4 

56  40.8 

II.  N .  S- 

3 

19  59.58 

9.959 

18  4719.49 

145.37 

-16  40  8.9 

968.1 

69.09 

15  44.0 

57  38.0 

II.  N.S. 

4 

80  53.93 

9.978 

19  45  49.44 

146.90 

-16  17  48.8 

441.8 

69.40 

16  0.3 

58  37.9 

II.  N. 

5 

81  48.71 

9.965 

80  44  41.90 

147.31 

-1848  55.7 

508.0 

69.45 

16  16.0 

59  35.4 

II.  N.    1 

6 

88  43.55 

9.965 

81  43  37,83 

147.39 

-  883  56.1 

710.8 

69.38 

16  39.3 

60  84.3 

n.N.s. 

7 

83  38.41 

9.989 

88  48  35.31 

147.56 

-  319  38.4 

+799.4 

69.40 

16  38.6 

60  58.6 

II.K.S. 

9 

0  33.51 

9.305 

8:3  4146.67 

148.59 

+  8    1  56.6 

805.3 

69.65 

16  48.7 

61  13.7 

I.          SJ 

10 

1  89.14 

9.333 

0  41.30.89 

IM.91 

7  1554.3 

754.4 

70.09 

16  41.8 

61    8.0 

I.          S.i 

11 

8  85.53 

9.366 

14159.37 

ifiaio 

1 1  57  86.7 

•44.3 

70.61 

16  34.3 

60  43.7 

I.         S.' 

18 

3  88.68 

9.388 

8  43  10.78 

153.58 

1545  5.8 

487.3 

71.01 

16  33.3 

60    8.4 

I.        s. 

13 

■ 

4  19.98 

9.3a5 

3  44  38.86 

153.30 

+1883  85.6 

+901.1 

71.03 

16   9.8 

59  13.7 

I.        s. 

14 

5  16.84 

9.345 

4  45  35.60 

151.00 

19  44  48.3 

+105.9 

70.49 

15  55.3 

58  19.3 

I.        s. 

15 

6  18.88 

9.970 

5  45   8.47 

146.41 

19  49  88.6 

-80.1 

69.37 

1541.0 

57  86.8 

I.       N .  S.I 

16 

7    5.58 

9.168 

6  48  31.09 

140.31 

18  43  39.6 

-944.0 

67.83 

15  87.8 

56  38.4 

I.     N. 

17 

7  56.88 

9.057 

7  37  18.18 

193.69 

16  38   8.0 

-978.5 

66.10 

15  16.3 

55  56.3 

• 

I.     N.   ! 

18 

8  44.37 

1.959 

8  89  87.97 

197.31 

+1344  55.7 

-489.3 

64.40 

15    6.7 

55  80.8 

I.     N. 

19 

9  30.13 

1.865 

9  19  17.76 

199.05 

101611.9 

-656.5 

68.94 

14  58.9 

54  53.3 

I.     N. 

80 

10  14.06 

1.801 

10   7  17,88 

118.17 

6  83  83.3 

-603.9 

61.84 

14  58.9 

54  30.1 

I.     N. 

81 

10  56.76 

1.769 

10  54   8.50 

115.86 

+.  8  17  3.7 

-694.9 

61.16 

14  48.5 

54  14.1 

I.     N.S. 

88 

11  38.85 

1.750 

114011.50 

115.14 

-  1  58  53.9 

-691.6 

60.93 

14  45.6 

54    3.6 

I.     N.S. 

83 

18  80.96 

1.763 

188681.59 

115.94 

-  5  57   3.7 

-695.4 

61.14 

14  44.8 

53  58.4 

n.    SJ 

84 

13    3.67 

1.799 

13  13  7.56 

118.10 

-9  4610.8 

-646.3 

61.76 

14  44.3 

53  58.7 

n.   s: 

85 

13  47.47 

1.654 

14   0  59.53 

191.39 

-1311    8.9 

-474.9 

68.68 

14  46.0 

54    4.9 

II.    s; 

86 

14  38.76 

1.999 

14  50  80.83 

195.46 

-16  887.8 

-879.0 

63.88 

14  49.5 

54  17.8 

11.     s. 

87 

15  19.73 

1.996 

154185.06 

199.89 

-181183.1 

-861.8 

65.05 

14  55.0 

54  38.1 

11.    s.. 

88 

16    8.49 

9.064 

16  34  13.74 

184.08 

-198931.4 

-194.8 

66.80 

15    8.7 

55   6.5 

II.     s. 

89 

16  58.78 

9.193 

17  88  35.84 

137.59 

-1949  9.3 

+  98.1 

67.14 

15  18.8 

55  43.4 

II.H.S 

30 

17  50.87 

9.164 

1884  10.07 

140.07 

-19   5  38.6 

190.3 

67.79 

15  85.3 

56  86.6 

n.N. 

31 

18  48.53 

9.188 

19  80  31.80 

141.54 

-17  1648.3 

853.5 

68.15 

15  30.4 

57  81.8 

n.N. 

38 

19  35.83 

9.909 

80  17  18.37 

149.33 

-14  83  59.7 

+607.8 

68.31 

15  55.0 

5818.3 

n.N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Dvto. 

KieanTime 

of 

Transit. 

Difllfor 
IHour 

of 
Long. 

Blffht 

Ascension 

of 

Centra 

Difflfor 
IHoar 

of 
Long. 

Geocentric 

Declination 

of 

Centra. 

Diftfor 
iHonr 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

(reocentrio 

Semi- 
diameter. 

Eqnatoriid 

Horizontal 

Parallax. 

Brigbt 
Limbs. 

h    m 

m 

h  m    s 

s 

O       /        // 

II 

s 

/     It 

/     /, 

Apr.    1 

19  35.23 

9.903 

20  17  18.37 

149.33 

-14  23  59.7 

+507.8 

68.31 

15  55.0 

58  18.3 

II.  N. 

2 

20  28.21 

9.914 

21  14  22.19 

143.03 

-10  33  35.4 

639.7 

68.42 

16  10.8 

59  16.2 

11.  N. 

3 

21  21.55 

9.934 

221148.13 

144.96 

-  556  26.0 

739.0 

68.65 

16  25.3 

60    9.7 

II.  N. 

4 

22  15.57 

9.971 

23   9  54.78 

146.47 

-  0  48  39.7 

791.1 

69.16 

16  36.9 

60  52.3 

• 

II.  N. 

5 

23  10.69 

9.395 

0   9   7.51 

149.73 

+  428  38.9 

784.0 

69.92 

16  44.0 

61  18.3 

II.N.S. 

7 

0    7.26 

9.390 

1    9  47.88 

153.65 

+  93045.1 

+714.7 

70.85 

16  45.4 

61  23.6 

I.  n.  N .  S 

8 

1    5.37 

9.449 

212  0.23 

157  91 

1352   3.1 

585.3 

71.72 

16  40.9 

61    6.8 

I.          S. 

1 

9 

2    4.59 

9.479 

31519.70 

150.01 

171011.3 

409.0 

72.20 

16  31.0 

60  30.6 

I.         s. 

10 

3    3.98 

9.460 

4  18  49.48 

157.99 

191016.6 

+196.4 

72.00 

16  17.4 

59  40.5 

I.         s. 

11 

4    2.28 

9.3BB 

52113.63 

153.59 

1947  29.7 

-    8.9 

71.03 

16    1.6 

58  42.7 

I.        M.S. 

19 

4  56.31 

9975 

62121.14 

146.73 

+19   6  38.3 

-191.0 

69.42 

15  45.5 

57  43.3 

I.      N. 

13 

3  51.33 

9.149 

7  1827.36 

138.71 

17  19   2.4 

-«40.9 

67.44 

15  30.2 

56  47.1 

I.      N. 

14 

6  41.15 

9.010 

812  21.25 

130  90 

14  3844.4 

-454.7 

65.43 

15  16.7 

55  57.6 

I.      N. 

15 

7  28.06 

1.899 

9   3  20.00 

194.93 

11  19  36.7 

-535.7 

63.66 

15    5.5 

55  10.5 

I.      N. 

16 

8  12.63 

1.818 

9  51  58.32 

119.95 

7  34    1.3 

-587.8 

62.28 

14  56.8 

54  44.5 

I.     N. 

17 

8  55.58 

1.787 

10  3859.11 

116.13 

+  3  32  40.7 

-«15.0 

61.38 

14  50.5 

54  21.5 

I.     N. 

18 

9  37.66 

1.745 

1125   7.36 

114.86 

-  0  34  56.1 

-619.4 

60.96 

14  46.5 

54    6.7 

I.      N. 

19 

10  19..59 

1.753 

1211    6.37 

115.33 

-  43955.6 

-609.0 

61.03 

14  44.5 

.53  59.3 

I.      N. 

20 

11    2.02 

1.787 

1257  35.67 

117.34 

-  6  33  28.2 

-561.0 

61.53 

14  44.3 

53  56.7 

I.      N. 

21 

11  45.51 

1.841 

13  45  8.92 

190.61 

-12  626.6 

-498.8 

62.39 

14  45.7 

54    3.9 

I.     N.  S. 

22 

12  30.49 

1.909 

14  3411.24 

194.68 

-15  921.4 

-411.6 

63.48 

14  48.7 

54  14.7 

II.  N .  S. 

23 

13  17.16 

1.981 

1524  56.11 

199.04 

-17  3236.7 

-300.9 

64.64 

14  53.0 

54  30.5 

II.      S. 

24 

14    5.53 

9.047 

16  17  22.59 

133.05 

-19   7  10.4 

-168.9 

65.73 

14  58.7 

54  51.6 

11.  N  .  S. 

25 

14  55.32 

9.098 

1711  14.96 

136.19 

-19  4528.0 

-90.6 

66.58 

15    6.0 

55  18.3 

II.  N.  S. 

98 

15  46.09 

9.198 

18  6   6.14 

137.99 

-19  2225.4 

+136.4 

67.10 

15  14.8 

55  50.7 

II.  N. 

27 

16  37.34 

9.138 

19   125.60 

138.59 

-17  5615.8 

-HW3.7 

67.31 

15  25.3 

56  29.2 

II.  N. 

28 

17  28.64 

9.136 

19  56  49.07 

138.36 

-152849.3 

441.5 

67.31 

15  37.2 

57  13.0 

II.  N. 

29 

18  19.85 

9.133 

2052   6.46 

138.14 

-12   528.4 

571.5 

67.26 

15  50.3 

58    1.1 

II.  N. 

30 

19  11.09 

9.140 

2147  25.55 

138.69 

-  75455.6 

676.0 

67.36 

16    3.9 

58  51.0 

n.N. 

May    1 

20    2.75 

9.170 

224310.64 

140.39 

-  3   9  18.4 

745.5 

67.76 

16  17.0 

59  39.1 

II.  N. 

2 

20  55.44 

9.938 

23  39  57.24 

143.77 

+  1  55  35.7 

+770.6 

68.54 

16  26.3 

60  20.6 

II.  N. 

3 

21  4*9.78 

9.306 

0  3823.09 

148.57 

7   0    1.3 

741.6 

.  69.67 

16  36.3 

60  50.2 

II.  N. 

4 

22  46.23 

9.399 

1  38  56.08 

154.16 

1140  49.1 

6S9.0 

70.98 

16  39.9 

61    3.3 

U.N. 

5 

23  44.83 

9.480 

24137.91 

159.06 

15  33  40.1 

503.0 

72.12 

16  38.2 

60  56.9 

II.N.S. 

7 

0  44.94 

9.&S0 

34551.12 

161.49 

181711.7 

306.7 

72.70 

16  31.2 

60  31.2 

I.       N  .  S. 

8 

1  45.29 

9.497 

4  5018.56 

160.11 

+19  37  56.0 

+  94.0 

72.41 

16  19.7 

59  48.9 

I.      N.  S. 

9 

2  44.28 

9.408 

5  53  24.26 

154.81 

19  33  34.0 

-119.1 

71.21 

16    5.2 

58  55.8 

I.      N.s. 

10 

3  40.54 

9.975 

6  53  46.32 

146.76 

18  12  13.6 

-968.9 

69.32 

15  49.4 

57  57.6 

I.      N. 

11 

4  33.38 

9.197 

7  50  40.98 

137.77 

15  48  28.4 

-493.7 

67.15 

15  33.7 

57    0.2 

I.     N. 

12 

5  22.71 

1.968 

844   5.76 

199.47 

12  38  38.6 

-619.3 

65.06 

15  19.4 

56    7.8 

I.     N. 

13 

6    9.02 

1.877 

9  34  28.73 

199.76 

+  8  57  43.3 

-679.1 

63.30 

15    7.4 

5523.4 

I.     N. 

14 

6  53  05 

1.799 

102234.19 

118.07 

4  5814.6 

-613.0 

62.03 

14  57.9 

54  48.4 

I.     N. 

15 

7  35.64 

1.756 

U    9  12.74 

115.50 

+  0  50  :^0.9 

-099.1 

61.30 

14  51.1 

54  23.7 

I.     N. 

16 

8  17.61 

1.748 

115514.99 

115.09 

-  3  16  38.3 

-610.9 

61.10 

14  47.2 

54    9.3 

I.     N. 

17 

8  59.78 

1.771 

12  4128.41 

116.40 

-  714  57.1    -677.8 

61.41 

14  45.7 

54    3.9 

I.     N. 
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Date. 


May  17 
18 
19 
'^0 
21 

22 

23 
24 
25 
26 

27 
28 

29 
30 
31 

June  1 
2 
3 
5 
6 

7 

8 

9 

10 

11 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 

23 
24 
25 
26 

27 

28 
29 
30 
31 


Moon  Time 

of 

Tiunait 

Diff.for 
lUour 

of 
Long. 

h    m 

m 

8  59.78 

1.771 

9  42.83 

1.890 

10  27.31 

1.890 

n  13.62 

1.969 

12    1.82 

3.046 

12  51.70 

9.107 

13  42.74 

9.UI 

14  34.28 

9.149 

15  25.72 

9.134 

16  16.65 

9.110 

17    7.07 

9.093 

17  57.28 

9.095 

18  47.87 

9.196 

19  39.57 

9.168 

20  33.11 

9.977 

21  28.96 

9.377 

22  27.11 

9.463 

23  26.82 

9.503 

0  26.73 

9.476 

1  25.16 

9.383 

2  20.80 

9.949 

3  13.00 

9.109 

4    1.80 

1.969 

4  47.74 

1.865 

5  31.57 

1.795 

6  14.16 

1.761 

6  56.38 

1.763 

7  39.05 

1.798 

8  22.87 

1.856 

9    8.39 

1.938 

9  55.93 

9.094 

10  45.50 

9.103 

11  36.71 

9.160 

12  28.93 

9.185 

13  21.36 

9.179 

14  13.37 

9.159 

15    4.60 

9.119 

15  55.14 

9.096 

16  45.37 

9.095 

17  35.94 

9.195 

18  27.59 

9.185 

19  20.97 

9966 

20  16.42 

9.353 

21  13.80 

9.491 

22  12.28 

9.44S 

Bight 

Ascension 

of 

Centre. 

Diff.for 
iHour 

of 
Long. 

h    m     H 

8 

124128.41 

116.40 

132835.00 

119.38 

14  17   8.49 

193.57 

15   7  30.61 

198.39 

1559  46.93 

139.94 

16  5344.09 

136.61 

174851.50 

138.79 

18  44  39.21 

139.15 

19  40   0.05 

138.95 

2035    1.36 

136.84 

212931.25 

1G5.79 

22  23  48  65 

135.91 

23  1828.87 

137.75 

0  14  16.09 

141.49 

1  1153.56 

146.84 

21150.32 

1S9.» 

314   5.28 

158.05 

4  17  54.73 

160.46 

5  2155:11 

158.85 

6  24  27.55 

153.99 

7  24  11.99 

145.15 

8  20  29.32 

136.31 

9  13  21.97 

196.30 

10   3  21.59 

199.00 

10  51  14.93 

117.81 

1137  54.18 

115.89 

122411.29 

115.95 

1310  54.91 

118.00 

13  58  47.75 

191.64 

14  4823.08 

186.44 

15  40   0.02 

131.64 

16  33  38.42 

136.40 

17  28  56.61 

139.89 

18  2514.80 

141.39 

192146.18 

140.99 

2017  51.51 

139.30 

21  13 10.70 

137.31 

22   7  47.34 

135.99 

23   2   5.88 

136.90 

23  56  45.02 

137.68 

0  52  28.95 

141.97 

1  49  56.84 

146.99 

2  49  30.01 

151.49 

3  50  58.66 

155  55 

4  53  34.21 

156.89 

Geocentric    !  Diff.  for 


Declination 

of 

Centre. 


// 


iBour 

of 
Long. 


» 


•  7  14  57.1  -577.8 

■10  56   0.9  -593  7 

14  10  46.9  -446.1 

16  49  34.9  -943.8 


-18  42  36.9 


-917.6 


19  41    0.6  -71.6 

■1938  17.6  +86.4 

18  3142.0  946.0 

16  22  48.5  896.3 

13  17  18.4  597.6 


-  9  24  13.5 

-  4  55   7.8 

-  0  3  47.8 
+  4  53  38.8 

9  38  27.5 

+13  49  40.5 
17  5  50.9 
19.  8  48.8 
19  48  13.9 
19   4  30.2 

+17   7  54.2 

14  14  25.7 

10  41  14.2 

6  43  40.3 

+  2  34  18.1 

-  136  44.8 

-  5  40  56.2 

-  9  30  18.8 
-12.56  42.3 
-15  51  12.3 

-18  4  10.5 
-19  2554.6 
-19  48  2.6 
-19  519.9 
-17  17  10.4 

-142810.1 
-1047  28.0 

-  62731.2 

-  I  42  49.9 
+  3  10  45.0 

+  7  6613.7 
121531.3 
1550  0.2 
182216.1 

+19  39   8.4 


+639.9 
706.7 
743.3 
736.0 
679.0 

+667.7 
405.3 
+905.1 
-  7.9 
-906.1 


L8 
-^190.9 
-569.3 
-613.4 

L3 


H«.4 

-595.9 
-648.3 
-480.0 
-088.5 

-sn9.3 

-139.7 

+  94.4 

169.5 

349.4 

+401.8 
606.4 

687.0 
799.8 
731.1 

+686.7 

Oov.v 

464.9 

990.6 

•I-  91.5 


Sid.  Time 

ofSemid. 

PasBin^ 

Meridiiin. 


Geocentric 

Semi- 
diameter. 


s 
61.41 

62.17 

63.23 

64.44 

65.61 

66.56 
67.14 
67.:M) 
67.14 
66.84 

66.62 
66.68 
67.14 
68.03 
&9.30 

70.70 
71.89 
72.44 
72.05 
70.75 

68.81 
66.68 
64.69 
63.07 
61.97 

61.44 
61.45 
61.95 
62.87 
64.07 

65.37 
66.54 
67.37 
67.76 
67.70 

67.33 
66.87 
66.58 
66.62 
67.09 

67.99 
69.19 
70.42 
71.35 
71.60 


14  45.7 
14  46.5 
14  49.3 
14  5.3.7 

14  59.4 

15  6.1 
15  13.6 
1521.9 
15  30.8 
15  40.3 

15  50.3 

16  0.3 
16  10.0 
16  18.4 

16  24.8 

16  28.1 
16  27.5 
16  23.0 
16  14.2 
16    2.3 

15  48.6 
15  34.4 
15  20.9 
15  9.0 
11  59.5 

14  52.7 
14  48.8 
14  47.9 
14  49.6 
14  53.6 

14  59.7 

15  7.2 
15  15.6 
15  24.5 
15  33.2 

15  41.6 
15  49.4 

15  56.5 

16  2.7 
16    8.0 

16  12.1 
16  14.7 
16  15.4 
16  13.6 
16    9.3 


Equatorial 

Horizontal 

Paralliix. 


I  41 

54  3.9 
54  6.9 
54  17.2 
54  33.3 

54  54.1 

55  18-7 

55  46.4 

56  16.7 

56  49.6 

57  24.4 

58  1.0 

58  37.9 

59  13.3 

59  44.4 

60  7.8 

60  19.9 
60  17.7 
60  0.2 
59  28.4 
58  45.0 

57  54.7 
57  2.7 
56  12.9 
55  29.4 
.54  54.7 

54  29.4 
54  15.3 
54  11.7 
54  18  0 
54  33.0 

54  55.2 

55  22.8 

55  5:3.6 

56  26.2 

56  58.4 

57  f9.2 

57  57.8 

58  23.7 

58  46.6 
b9    6.0 

59  21.2 
59  30.7 
59  33.1 
59  26.8 
59  10.7 


Brieht 

LiOBM. 


I.  N. 
I.  N. 
I.  N. 
I.  N. 
1. 11.  N.  s . 

llN.s. 

II.  N. 
ILN. 
11.  N. 
ILN. 

II.  N. 
ILN. 
ILN. 
ILN. 

11.  N. 

ILN. 

ILN. 

ILN. 
1.  N. 
I.      N. 


I. 
I. 
I. 
I. 
I. 

I. 
I. 
I. 
I. 
L 


N. 
N. 
N. 
N. 
N. 

N. 

N. 
N. 
N. 
N. 


I.     N. 

I.      N. 

I.     N. 

ILN. 

n.  N. 

ILN. 
ILN. 
ILN. 
ILN. 

n.N. 

ILN. 
ILN. 

n.N. 
n.N. 

ILN. 
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Diite. 

MeonTim^ 

of 

Traiuit. 

Diff.for 
iHoar 

of 
Long. 

RiKht 

Asceusion 

of 

Centre. 

Diftfor 
IHoor 

of 
Long. 

Geocenlrio 

Deolination 

of 

Centre. 

Difllfor 
Ifiour 

of 
Long. 

• 

Sid.  Time 

ofSemid. 

Passing 

Meriduut. 

Geocentric 

Kt^mi- 
diamoter. 

Equatorial 

Horizontal 

ParallAz. 

1 
j 

Bright      < 
I.*iDibs. 

h     m 

m 

h   m     s 

s 

O        /        // 

// 

a 

/          // 

■ 
/     1/ 

^ 

July   1 

2*a  12.28 

9.449 

4  53  34.21 

156.89 

+19  39  8.4 

+  91.5 

71.60 

16   9.3 

59  10.7 

ILN. 

2 

23  10.58 

9404 

5  55  57.72 

154.90 

1935  3.5 

-110.0 

71.01 

16   2.1 

58  44.8 

II.  N. 

4 

0    7.25 

9.311 

0  5G  43;90     148.90 

1813  44.5 

-901.9 

69.64 

15  52.8 

58  10.4 

1. 11.  N. 

5 

1    1.25 

9.187 

7  54  49.21  1  141.36 

1546  48.3 

-436.4 

67.81 

15  41.8 

57  29.8 

I.      N. 

6 

1  52.12 

9.056 

8  49  46.64 

133.49 

123011.3 

-n530.5 

65.86 

15  30.0 

56  46.5 

I.      N. 

7 

2  40.00 

1990 

94143.89 

196.51 

+  8  40  28.0 

-603.3 

64.11 

15  18.4 

56    4.0 

I.      N. 

8 

3  25.41 

1.651 

1031  12.43 

191.19 

4  32  27.6 

-639-1 

62.76 

15   7.9 

55  25.5 

I.      N. 

9 

4    9.09 

1.705 

11  18  56.32 

117.89 

-1-  018  27.6 

-633.9 

61.91 

14  59.3 

54.53.8 

I.      N. 

10 

4  51.82 

1.773 

12  5  44.24 

116.58 

-  3  51  30.5 

-619.8 

61.60 

14  53.1 

54  30.9 

I.      N. 

11 

3  34.44 

1.784 

1252  24.99 

117.90 

-  7  48  57.1 

-n571.9 

61.81 

14  49.6 

54  18.1 

I.     N. 

19 

6  17.70 

1.096 

13  3{r  44.29 

110.68 

-1 1  25  58.6 

-410.5 

62.48 

14  49.1 

54  16.3 

I.     N. 

13 

7    2.27 

1.809 

14  28  22.08 

193.67 

-14  34  33.8 

-498.9 

63.52 

14  51.6 

54  25.2 

I.     N. 

14 

7  48.64 

1.975 

15  18  48.76 

198.60 

-17   6   4.7 

-394.9 

64.78 

14  56.7 

54  44.3 

I.      N. 

15 

8  37.09 

9.009 

16  1120.08 

133.99 

-185!  18.41-107.0 

66.07 

15   4.3 

55  12.2 

L      N. 

16 

9  27.55 

9.140 

17   5  52.46 

136.50 

-1941  10.2 

-48.6 

67.19 

15  13.8 

5547.1 

L     N. 

17 

10  19.62 

9.193 

18  2   1.21 

141.86 

-192814.2 

+115.0 

67.95 

15  24.5 

56  26.3 

I.      N. 

18 

U  12.59 

9.916 

18  59  5.62 

143.10 

-18   8  34.6 

969.8 

68.24 

15  35.5 

57   6.7 

I.      N. 

19 

12    5.75 

9.909 

195620.27 

149.77 

-15  4322.9 

440.3 

68.12 

15  46.0 

57  4&.4 

I.II.N. 

20 

12  58.49 

9.184 

20  53  9.63 

141.94 

-1219  31.0 

574.0 

67.75 

15  55.3 

5819.6 

ILN. 

21 

13  50.54 

9.155 

21  49  17.97 

130.51 

-  8  852.2 

679.8 

67.36 

16   2.8 

58  47.1 

n.N. 

22 

14  42.02 

9.138 

2244  51.75 

136.46 

-  326.54.8 

+790.8 

67.15 

16   8.2 

59    6.7 

n.N. 

2:^ 

15  33..34 

9.143 

2:)  40  15.68 

136.76 

+  12852.3 

741.5 

67.27 

16  11.4 

59  18.3 

ILN. 

24 

16  25.07 

9.173 

0  36  4.67 

140.56 

620  II. 1 

707.4 

67.77 

16  12.5 

59  22.5 

IL  N. 

25 

17  17.81 

9.996 

1  32  54.34 

143.74 

10  4843.7 

697.8 

68.59 

16  11.8 

59  20.0 

ILN. 

26 

18  11.98 

2.990 

231  10.07 

147.60 

14  36  53.1 

506J9 

69.55 

16   9.6 

59  12.9 

U.N. 

27 

19    7.65 

9.347 

3  30  56.13 

151.06 

+17  28  43.9 

+347.8 

70.36 

16   6.1 

58  59.2 

ILN. 

28 

20    4.41 

9.377 

4  31  47.60 

lasLm 

191144.2 

+164.1 

70.75 

16    1.4 

58  41.8 

ILN. 

29 

21    1.39 

9.363 

5  3251.97 

151.90 

1938  54.7 

-98.4 

70.48 

15  55.4 

58  19.7 

ILN. 

30 

21  57.46 

9.309 

6  33  2.12 

148.36 

1850  24.1 

-911.9 

69.53 

15  48.2 

57  53.2 

ILN.  8. 

31 

22  51.62 

9.907 

7  3117.36 

149.69 

1653278 

-368.9 

68.08 

15  39.9 

57  22.9 

ILN.s. 

Aug.    1 

23  43.25 

9.005 

827   0.29 

135.91 

+14   036.3 

-480.7 

66.37 

15  30.9 

56  49,7 

U.N. 

3 

0  32.21 

1.967 

920  2.27 

190.38 

1026  48.4-579.9 

64.71 

15  21.4 

56  15.0 

L      N. 

4 

1  18.75 

1.806 

1010  38.89 

133.80 

627   5.5 

-610.9 

63.30 

15  12.1 

55  40.9 

L     N. 

5 

2    3.40 

1.830 

105921.60 

110.94 

+  215  2.0 

-635.4 

62.29 

15    3.6 

55   9.7 

L     N. 

6 

2  46.81 

1.799 

114649.94 

117.79 

-  1  57  43.9 

-694.9 

61.76 

14  56.5 

54  43.5 

L      N. 

7 

3  29.69 

1.785 

12  3346.29 

117.96 

-  6   1  22.6 

-500.4 

61.71 

14  51.3 

54  24.5 

I.      N. 

8 

4  12.73 

1.806 

1320  52.60 

118.59 

-  947  18.4 

-586.0 

62.09 

14  48.6 

54  14.3 

L     N. 

9 

4  56.58 

1.853 

14   847.58 

191.30 

-13   7  34.5 

-469.0 

62.87 

14  48.5 

54  14.2 

I.     N. 

10 

5  41.80 

1.919 

14  58   4.26 

195.97 

-15  54  17.2 

-308.9 

63.94 

14  51.4 

54  24.8 

L     N. 

Jl 

6  28.77 

1.906 

15  49  6.22 

190.98 

-17  5917.3 

-953.3 

65.16 

14  57.3 

54  46.4 

L     N. 

12 

7  17.64 

9.076 

1642  3.72 

134.78 

-1914  16.7   -118.3 

66.35 

16   5.9 

55  18.1 

L      N. 

13 

8    8..34 

9.146 

17  36  50.61 

138.96 

-193130.5   +34.6 

67.35 

15  16.9 

55  58.7 

L      N. 

14 

9    0.48 

9.104 

1833   3.88 

141.99 

-18  45   4.7 

198.6 

68.03 

15  29.7 

56  45.5 

L     N.s.' 

15 

9  53.49 

9.919 

1930  10.21 

143.36 

-1652  34.8 

363.0 

68.33 

15  43.3 

57  35.2 

L      N.  S. 

16 

10  46.82 

9.999   2027  34.96 

143.59    -13  56:12.3'  +513  91 

68.31 

15  56.4 

58  23.5 

L      N.S.i 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Moan  Time 

of 

Tnuuit 

I>i£r.for 
IHonr 

of 
Long. 

Bight 

Aacenaion 

of 

Centre. 

Diiffor 
IHonr 

of 
Long. 

6«oeentric 

Declination 

of 

Centre. 

• 

Diff.for 
IHoor 

of 
Long. 

Sid.  Time 

ofSemid. 

Paaaing 

Mericlian. 

6eocentri€ 

Semi- 
diameter. 

Equatorial 

Horizontal 

PanUax. 

Blight 
Idmba. 

h    m 

m 

h   m     8 

a 

O       /        // 

II 

a 

/     // 

/     // 

Aug.  16 

10  46.82 

S.99d 

20  27  34.96 

143.58 

-1356  32.3 

+513.0 

68.31 

15  56-4 

5823.5 

I.     N.S. 

17 

1 1  40.04 

9.919 

21  24  53.49 

1«.96 

-10   5   7.4 

637.5 

68.15 

16    8.0 

59    6.1 

I.     N.S. 

18 

12  33.02 

9.904 

22  2157.86 

149.46 

-  53152.3 

791.3 

68.03 

16  17.0 

59  39.6 

II.  N.    i 

19 

13  23.93 

9.907 

23  18  57.30 

149.64 

-  0  34  31.7 

756.6 

68.10 

16  22.5 

59  59.4 

II.  N. 

520 

14  19.10 

9.SS7 

01613.19 

143.86 

+  42636.8 

730.0 

68.46 

16  24.2 

60    5.9 

ILN. 

91 

15  12.97 

9.964 

t  14  10.53 

146.05 

+  910  31.5 

+671.9 

69.04 

16  22.5 

59  59.5 

11.  N. 

22 

16    7.83 

9.306 

213   7.75 

148.74 

131715.5 

555.9 

69.71 

16  17  9 

59  42.4 

II.  N. 

23 

17    3.72 

9.347 

313   6.87 

151.04 

1629  37.8 

401.9 

70.31 

16  11.1 

59  17.5 

II.  N. 

24 

18    0.29 

9.309 

4  1346.97 

151.90 

18  34  52.1 

999.0 

70.59 

16    3.0 

58  47-7 

ILN. 

25 

18  56.83 

9.343 

514  25.13 

150.80 

1926  3.2 

+  33.8 

70.28 

15  54.2 

58  15.4 

11.  N. 

26 

19  52.43 

9.9B5 

614   7.02 

147.U 

+19  251.7 

-147.1 

69.39 

15  45.2 

57  42.4 

11.  N.S. 

27 

20  46.27 

9.196 

7  12  2.75 

149.10 

17  31    9.3 

-306.0 

68.04 

15  36.3 

57    9.6 

n.K.s. 

28 

21  37.82 

9.097 

8   7  40.54 

135.90 

15   124.0 

-436.3 

66.44 

15  27.6 

56  37.6 

II.     S. 

29 

22  26.93 

1.097 

9   0  51.42 

130.00 

114635.5 

-531.9 

64.85 

15  19.2 

56    6.8 

U.  K .  S. 

30 

23  13.78 

J. 911 

95147.11 

194.89 

8  024.9 

-503.5 

63.47 

1511.2 

55  37.5 

11.  N.  S. 

31 

23  58.82 

1.846 

1040  53.10 

190.01 

4-  366  0.0 

-693.5 

62.42 

15   3.8 

55  10-4 

I.  n.  N. 

Sept.  2 

0  42.58 

1  805 

1 1  28  42.73 

118.48 

-  014  40.1 

HB5.4 

61.78 

14  57.3 

54  46.4 

L     N. 

3 

1  25.68 

1.700 

1215  52.26 

117.57 

-  4  20  53-7 

-601.0 

61.57 

14  51.9 

54  96.5 

I.     N. 

4 

2    8.70 

.    1.799 

13   2  57.66 

116.19 

-  8  13  8.3 

-565.7 

61.78 

14  48.1 

54  12.5 

I.     N. 

5 

2  52.22 

• 

1.631 

13  50  32.41 

119.06 

-114244.8 

-480.0 

62.35 

14  46.2 

54    5.6 

I.     N. 

6 

3  36.71 

1.880 

14  39  5.37 

199.93 

-14  4138.4 

-409.4 

63.19 

14  46.7 

54    7.3 

I.     N. 

7 

4  22.53 

1.940 

1528  58.58 

196.50 

-17  2  5.0 

-896.7 

64.22 

14  49.8 

54  18.7 

I.     N. 

8 

5    9.89 

9.007 

162024.80 

130.58 

-1836  38.2 

-173.1 

65.29 

14  55.7 

54  40.4 

I.     N. 

9 

5  58.83 

9.070 

17  1325.66 

134.41 

-191824.5 

-33.3 

66.28 

15   4.5 

55  12.9 

I.     N. 

10 

6  49.18 

9.191 

18  7  51.28 

137.56 

-19   139.0 

+116.6 

67.07 

15  16.0 

55  55.2 

I.     N.S. 

11 

7  40.62 

9.161 

19  323.12 

139.01 

-1742  41.6 

+976.5 

67.60 

15  29.8 

56  46.9 

I.        N.S 

12 

8  32.81 

9.186 

19  59  39.75 

141.36 

-1521    2-8 

490.4 

67.90 

15  45.1 

57  42.0 

I.        s. 

13 

9  25.47 

9.901 

20  56  24.07 

149.98 

-12  0  26.2 

500.9 

68.07 

16   0.7 

58  39.2 

I.        s. 

14 

10  18.47 

9.916 

2153  29.23 

143.19 

-  7  49  33.9 

679.6 

68.23 

16  15.1 

59  32.3 

I.        s. 

15 

11  11.90 

9.930 

22  51    0.82 

144.56 

-  3  224.0 

748.5 

68.53 

16  26.9 

60  15.5 

I.     N.S. 

16 

12    6.04 

9.976 

23  4914.71 

146.74 

+  22  14.5 

+765.3 

69.05 

16  34.6 

60  43.8 

II.  N. 

17 

13    1.21 

9.394 

0  48  30.06 

149.64 

7    2    1.1       793.7| 

69.78 

16  37.4 

60  54.1 

ILN. 

18 

13  57.60 

9.376 

1  48  59.64 

158.80 

113321.4 

093.8 

70.58 

16  35.1 

60  45.7 

ILN. 

19 

14  55.16 

9.417 

2  50  38.68 

155.96 

15  14  26.3 

474.5 

71.24 

16  28.4 

60  21.0 

ILN. 

20 

15  53.37 

9.498 

3  52  57.98 

155.99 

17  4828.1 

991.7 

71.47 

16  18.4 

59  44.2 

ILN. 

21 

16  51.40 

9.390 

4  55  5.53 

154.90 

+19  6  3.9 

+  96.0 

71.09 

16   6.3 

58  69.9 

IL  N. 

22 

17  48.20 

9.397 

5  55  59.55 

149.09 

19  610.0 

-99.7 

70.08 

15  53.6 

58  13.2 

ILN.s. 

23  18  42.89 

24  19  34.98 

9.997 

6  54  46.90 

143.81 

17  54  55.7 

-956.7 

68.57 

1541.1 

57  27.4 

IL     S. 

9.114 

7  50 .56.88 

137.00 

154315.9 

-304.0 

66.83 

15  29.5 

56  44.8 

U.    s. 

25 

20  24.37 

9.006 

844  24.89 

130.47 

124411.7 

-405.8 

65.10 

15  19.2 

56   6.9 

IL     S. 

r 

26 

21  11.34 

1.919 

9  35  27.38 

194.06 

+  91055.6 

-565.3 

63.60 

15  10.3 

55  33.8 

n.    s. 

27 

21  56.38 

1.845 

1024  34.17 

190.86 

51552.2 

-605.9 

62.44 

15   2.6 

55   5.7 

n.    s. 

28 

22  40.11 

1.803 

11  12  21.21 

118.39 

+  110  24.6 

-617.8 

61.72 

14  56.2 

54  42.4 

IL    s. 

29 

23  23.13 

1.786 

1 1  59  2.5.74 

117.30 

-  255  2.0 

-605.3 

61.42 

14.51.1 

54  23.7 

II.  H .  s. 

31      0    6.02 

1.799 

12  4G  23.18 

117.601  -  6  50  44.3 

-560.4 

61.52 

14  47.3 

54    9.7 

L     NJ 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

1 

j 

'    Date. 

1 

1 

\ 

Mean  Time 

of 

Transit. 

DULtoT 
IHonr 

of 
Long. 

Bii^ht 

Ascension 

of 

Centxeu 

Difffbr 
lUouT 

of 
Long. 

Oeooentric 

DeclinafJon 

of 

Centre. 

Diitfor 
moor 

of 
Long. 

Sid.  Time 

ofSomid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Eqaatorlid 

Horizontal 
Parallax. 

Cricbt 
Limbs. 

h    m 

m 

h  m     8 

8 

O       1        II 

// 

s 

/       ;/ 

/     // 

Oct.     1 

0    6.02 

1.703 

1246  23.18 

117.69 

-  650  44.3 

-669.4 

61  52 

14  47.3 

54    9.7 

I.       N. 

3 

0  49.32 

1.819 

133344.95 

110.30 

-1027  34.0 

-511.9 

61.98 

14  44.0 

54    0.9 

I.       N. 

3 

1  33.46 

1.861 

14  2150.69 

191.83 

-13  36  50.4 

-431.8 

62.70 

14  44.1 

5:)  58.4 

I.      N. 

4 

2  18.71 

1.919 

1511  16.36 

194.89 

-1610  22.3 

-339.7 

63..57 

14  45.2 

54    1.9 

I.      N. 

5 

3    5.25 

1.966 

16    152.74 

198.13 

-18  0  39.6 

-815.9 

64.48 

14  48.4 

54  13.6 

I.      N. 

6 

3  53.05 

8.016 

1653  44.87 

131.13 

-19   1  10.9 

-84.5 

65.33 

14  54.0 

54  34.2 

I.      N. 

j            7 

4  41.94 

3.057 

17  46  42.65 

133.58 

-19  6  48.8 

+  67.7 

66.02 

15   2.2 

55   4.3 

I.      N.  S. 

8 

5  31.67 

9.086 

1840  31.65 

135.37 

-1814  19.3 

905.1 

66.49 

15  13.0 

55  44.1 

I.           S. 

9 

6  22.00 

9.107 

19  34  56.19 

1S6.61 

-162250.0 

351.4 

66.80 

1526.3 

56  32.8 

I.        s. 

10 

7  12.77 

9.194 

20  29  47.33 

137.66 

-13  34  16.0 

469  Ji 

67.04 

1541.5 

57  28.9 

I.         s. 

It 

8    4.00 

9.147 

2125  6.23 

139.01 

-  9  53  49.0 

+e09.9 

67.33 

16  57.9 

58  28.9 

I.         s. 

12 

8  55.91 

9.188 

2221    6.02 

141.14 

-  5  30  35.2 

701.9 

67.80 

16  14.1 

59  28.3 

I.         s. 

13 

9  48.89 

9.937 

23  18 10.08 

144.40 

-  03811.2 

758.9 

68.54 

16  28.4 

60  20.9 

I.        s. 

14 

10  43.41 

9.310 

01646.38 

14B.80 

+  424  50.2 

768.0 

69.57 

16  39.2 

61    0.5 

I.         s. 

15 

1139.84 

9.394 

1 17  18.04 

153.88 

91535.0 

690.6 

70.77 

16  44.9 

6121.5 

I.  II.N.  8. 

16 

12  38.27 

9.479 

21950.01 

156.60 

+1328  50.9 

+506.6 

71.91 

16  44.7 

6120.9 

n.N. 

17 

13  38.27 

9.580 

323  56.20 

161.47 

164150.1 

390.6 

72.63 

16  38.7 

60  58.9 

II.  N. 

18 

14  38.81 

9.514 

4  28  34.06 

161.15 

1837  31.5 

+165.1 

72.61 

16  28.0 

60  19.5 

ILN. 

19 

15  38.48 

9.448 

53221.83 

157.17 

19  943.4 

-99.4 

71.74 

16  14.1 

39  28.8 

II.  N.  S. 

90 

16  35.96 

9.335 

6  3356.18 

150.38 

182237.9 

-908.1 

70.15 

15  58.6 

58  31.6 

n.    s. 

21 

17  30.36 

9.138 

73225.87 

149.19 

+162759.8 

-368.8 

68.16 

15  43.2 

57  35.1 

11.     s. 

22 

18  21.45 

9.009 

827  36.23 

133.91 

13  40  50.7 

-470.8 

66.12 

15  28.9 

56  42.6 

II.     s. 

1 

2.) 

19    9.49 

1.946 

919  43.63 

196.94 

10  16  10.3 

-647.1 

64.27 

15  16.4 

55  56.6 

II.     s. 

24 

19  5.5.09 

1.8S0 

10  923.53 

191.68 

62719.4 

-509.4 

62.82 

15  6.0 

5518.3 

11.     s 

25 

20  38.97 

1.803 

10  5719.70 

118.31 

+  2  25  45.2 

-011.3 

61.86 

14  57.7 

54  48.0 

n.    s. 

26 

21  21.87 

1.777 

1144  17.16 

116.77 

-  13832.0 

-€06.4 

61.39 

14  51.6 

54  25.2 

II.     s. 

27 

22    4.49 

1.779 

1230  58.12 

116.89 

-  53623.6 

-^79.3 

61.37 

14  47.2 

54    9.4 

II.     s. 

28 

22  47.45 

1.805 

1317  59.47 

118.43 

-  919    1.5 

-630.3 

61.73 

14  44.6 

53  59.9 

IL     s. 

29 

23  31.24 

1.847 

14   5  50.62 

190.98 

-123742.4 

-459.5 

62.39 

14  43.6 

53  56.0 

II.N.S. 

31 

0  16.19 

1.900 

14  54  51.49 

194.14 

-152349.3 

—367.6 

63.23 

14  44.1 

53  57.7 

I.     N.s. 

Nov.   1 

1    2.43 

1.963 

15  4510.33 

197.38 

-1729  9.5 

-856.1 

64.11 

14  46.0 

54    4.8 

I.     N.s. 

2 

1  49.90 

9.000 

163642.82 

130.91 

-18  46  3.0.2 

-196.5 

64.90 

14  49.6 

54  18.0 

I.     N.s. 

3 

2  38.34 

9.033 

172913.55 

139.90 

-1910  31.6 

+  lO.l 

65.49 

14  55.0 

54  37.8 

I.        N.S. 

4 

3  27.38 

9.051 

182220.72 

133.95 

-18  37  56.0 

163.1 

65.83 

15   2.3 

55   4.5 

I.        s. 

5 

4  I6.<)8 

9.065 

191543.08 

133.58 

-17  818.0 

9KI.9 

65.96 

15  11.6 

55  39.0 

I.        s. 

6 

5    6.00 

9.055 

20  9  7.41 

133.50 

-14  4348.9 

+496.3 

65.99 

15  23.0 

56  21.1 

I.         s. 

7 

5  55.36 

9.060 

21   233.60 

133.78 

-1129  9.8 

544.0 

66.07 

15  36.4 

57  10.3 

I.        s. 

8 

6  45.00 

9.081 

21  56  16.76 

136.01 

-  7  3129.9 

640.3 

66.37 

15  51.3 

58   4.9 

I.        s. 

9 

7  35.41 

9.195 

22  50  45.86 

137.70 

-  3  0  42.8 

708.0 

67.01 

16   6.8 

59    1.5 

I.        s. 

JO 

8  27.22 

9.196 

23  46  39.48 

143.09 

+  1  49  50.6 

7373 

68.05 

16  21.5 

5965.6 

I.        s. 

11 

9  21.11 

9.937 

0  44  38.42 

148.00 

+  6  42  37.3 

+7J7.3 

69.46 

16  33.8 

60  41.0 

I.        s. 

12 

10  17.60 

9.419 

1  45  14.04 

154.95 

111546.1 

638.1 

71.06 

16  42.3 

61  12.1 

I.        s. 

13 

11  16.79 

9.516 

24831.38 

161.95 

15  4  45.1 

497.0 

72.53 

16  45.4 

61  23.5 

I.        s. 

14 

12  18.04 

9.5T7 

3  53  53.27 

164.96 

1746  28.4 

304.9 

73.40 

16  42.5 

61  12.9 

II.N.S. 

15 

13  19.98 

9.569 

4  59  56.49 

164.50 

+19   5  2.8 

+  86.5 

73.32 

16  34.0 

60  41.5 

11.  N  .  S. 
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AT  TRANSIT  OP  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Moan  Time 

of 

Transit. 

Diff.for 
iHoar 

of 
Long. 

Bight 

Ascension 

of 

Centre. 

I>iff.for 
iHour 

of 
Long. 

Geooentrio 

BeoUnation 

of 

Centra. 

Diir.for 
iHour 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

MeridittB. 

Qeocestrlc 

Bemi- 
dlaxnoter. 

Bqnatotial 

Horizontal 

PanOlas. 

Bright 
Liinbt. 

h    m 

m 

h  m     a 

s 

0    /     // 

// 

s 

/     // 

/     /* 

■  V 

J 

Nov.  16 

14  20.80 

9.4(17 

6   4  52.56 

159.47 

+18  56  22.9 

-198.9 

72.21 

16  21.0 

59  53.9 

11. 

S. 

17 

.15  18.94 

9.350 

7   7   5.62 

151.93 

17  28  23.5 

—307.0 

70.30 

16    5.4 

58  56.4 

11. 

S. 

1 

18 

10  13.44 

9.103 

6    541.861    141.74 

14  56  46.1 

-443.5 

68X)4 

15  48.8 

57  55.5 

II. 

s. 

19 

17    4.24 

9.045 

9   0  34.79 

139.87 

113931.4 

-535.8 

65.84 

15  32.6 

56  5G.9 

IL 

s. 

tw 

17  51.80 

1.994 

9  52  12.40 

195.00 

7  53  10.8 

-590.3 

63.98 

15  18.5 

56    4.4 

II. 

s. 

21 

18  36.87 

1.838 

10  4120.75 

190.46 

+  3  51  23.4 

-614.3 

62.60 

15   6.5 

55  20.4 

IL 

s. 

22 

19  20.32 

J. 789 

1128  51.81 

117.46 

•-  014  53.4 

-613.4 

61.76 

14  57.2 

54  46.0 

11. 

s. 

2:J 

20    3.01 

.   1.774 

1215:16.60 

116.ri7 

-  4  1631.9 

-091.4 

61.46 

14  50.5 

.54  21 .4 

U. 

s. 

24 

20  45.70 

1.788 

13   221.49 

117.44 

-  8  5  19.0 

-549.3 

61.63 

14  46.4 

54    6.2 

11. 

s. 

25 

21  29.04 

1.8B7 

13  49  45.58 

119.76 

-1 1  33  12.4 

-486.1 

62.19 

14  44.5 

53  59.5 

11. 

s. 

26 

22  13.52 

1.889 

14  38  18.29 

193.07 

-14  31  57.0 

-403.4 

63.01 

14  44.7 

54    0.0 

11. 

s 

27 

2-<l  59.42 

1.943 

1528  16.31 

196.77 

-16  53   9.3 

-990.1 

63.94 

14  46.5 

54    6.9 

11. 

s: 

28 

23  46.76 

9.000 

16  1941.09 

130.19 

-182847.9 

-178.1 

64.61 

14  49.8 

.54  10.0 

I.U.N 

.s. 

30 

0  35.31 

9.049 

171218.26 

139.79 

-1912  9.0 

-38.7 

65.47 

14  54.4 

54  35.6 

L       N 

.s. 

Dec    1 

1  24.61 

9.009 

18   541.10 

133.95 

-185850.3 

+106.8 

65.82 

15   0.2 

54  57.2 

L 

s. 

1 

2 

2  14.15 

9.089 

185918.08 

1XS.93 

-17  4739.4 

+940.1 

65.88 

16   7.1 

.55  92.6 

L 

s. 

3 

3    3.48 

9.047 

195242.93 

133.04 

-15  40  47.4 

383.0 

65.72 

15  15.3 

55  52.6 

L 

s. 

4 

3  52.4 1 

9.000 

2045  42.99 

131.99 

-12  43  27.4 

500.4 

65.51 

16  24.7 

56  27.0 

L 

s. 

5 

4  41.01 

9.099 

213823.40 

131.53 

-  9   315.7 

596.5 

65.45 

15  35.3 

57    6.1 

L 

s. 

6 

5  29.65 

9.036 

2231    7.04 

139.36 

-  4  4942.1 

666.5 

65.69 

16  47.0 

57  49.0 

L 

s. 

1 

7 

6  18.97 

9.080 

2324  31.00 

134.96 

-  0  14   9.6 

+705.5 

66..35 

15  50.3 

58  34.1 

L 

s. 

8 

7    9.73 

9.157 

01921.30 

139.50 

+  429  38.5 

706.6 

67.48 

16  11.6 

59  J8.9 

I. 

s. 

0 

8    2.71 

9.963 

1  1624.65 

145.97 

9  4  57.0 

0B1.6 

69.02 

16  22.5 

59  5il.4 

L 

s. 

10 

8  58.46 

9.385 

216  15.99 

153.36 

131145.9 

563.1 

70-75 

1631.1 

60  30.8 

I. 

s. 

11 

9  57.12 

9.408 

319   1.57 

100.16 

1628  5.9 

409.9 

72.30 

16  35.8 

60  46.2 

I. 

s 

1 

12 

10  58.02 

9.566 

4  24   2.27 

164.97 

+18  33  31.3 

+911.5 

73.22 

16  35.8 

60  46.3 

I. 

s." 

13 

11  59.72 

9.561 

529  50.86 

163.97 

19  14  36.2 

-    6.9 

73  15 

16  30.8 

6029.8 

I.  II. 

s. 

14 

13    0.35 

9.479 

6  34  35.15 

159.09 

18  2923.6 

-214.7 

72.00 

16  21.1 

59  r^.^ 

IL 

s. 

15 

13  58.29 

9.343 

7  36  37.53 

150.81 

162742.9 

—386.1 

70.00 

16    7.7 

59   5.1 

11. 

s. 

_  > 

16 

14  52.65 

9.187 

8  35  4.74 

141.44 

132655.7 

-509.5 

67.86 

15  52.4 

58   9.3 

IL 

s. 

17 

15  43.35 

9.049 

92951.80 

138.70 

+  9  4622.1 

-586.0 

65.72 

15  :)6.9 

57  12.0 

IL 

s. 

•18 

16  30.89 

1.995 

102128.22 

195.68 

5  43  25.9 

-899.6 

63.95 

15  22.3 

5616.3 

IL 

s. 

19 

17  16-04 

1.844 

11  1041.37 

190.79 

+  1  32  10.2 

-6m.» 

6269 

15   9.6 

55  31.5 

IL 

s. 

20 

17  59.69 

1.800 

1158  24.22 

118.14 

-23628.8 

-610  6 

61.99 

14  59.4 

54  54.2 

IL 

s. 

21 

18  42.71 

1.790 

124528.67 

117.67 

-  0  33  43.6 

-679.3 

61.82 

14  52.L 

54  27.3 

IL 

s. 

22 

19  25.87 

1.811 

133241.76 

118.80 

-101152.1 

-516.9 

62.12 

14  47.7 

54  11.3 

IL 

s. 

23 

20    9.82 

1.856 

14  20  43.14 

131.51 

-132826.6 

-489.3 

62.78 

14  46.2 

54    5.8 

IL 

s. 

24 

20  55.07 

1.917 

1510    1.95 

195.14 

-16  0  46.6 

-344.0 

63.68 

14  47.3 

54    9.6 

IL 

s. 

25 

21  41.86 

1.989 

16   0  53.37 

199.11 

-17  5559.1 

-996.9 

64.64 

14  50.6 

54  21.6 

IL 

s. 

26 

22  30.15 

9.040 

1053  15.68 

139.61 

-19   133.4 

-96.3 

65.46 

14  55.6 

54  40.1 

n. 

s. 

1 
1 

27 

23  19.05 

9.080 

1746  49.97 

135.09 

-191126.9 

+  48.4 

66.05 

15   2  0 

55    3.5 

a 

1 

s. 

29 

0    9.81 

9.005]  18  41     4.60 

135.95 

-182221.2 

196.9 

66.28 

15   9.2 

55  30.0 

Lti. 

s. 

30 

I    0.06 

9.088  j  19  35  24.40 

135.50 

-16  34  40.5 

339.5 

66.18 

15  17.0 

55  58.6 

L 

s. 

31 

1  49.93 

9.066]  20  29  21 .53 
9.043  "21  22  42.14 

134.171-13  52  47.9 

4666 

65.89 

15  25.0 

56  28.2 

L 

s. 

32 1    2  39.23 

138.75"  -1024.35.2 

+570.9 

65.58 

15  3:).2 

5e5a2  3L 

s. 
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POB  TRANSIT  AT  WASHINGTON 

'  Diite. 

■ 

1 

Mean 

Tiiue 

of 

Trault 

Appueat 

B.AMenaiOD 

■i 

Xranail 

Appsront 

Oeolinatioii 

at 

Tmmdt. 

Hor. 
Par. 

II 
6.5 

Semi- 
diAin. 

S.T.of 

Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

AppttTent 

K.  AsoeneioD 

»t 

Tnnfllt 

Apparent 

Deoiination 

at 

Transit. 

Hor. 
Par. 

— 
II 
12.6 

Semi 
dlam. 

// 
4.7 

S,T.of 
Sem.i 
Pabs.' 
Mer. 

s 
0.33 

Jan.  0 

h    m 
041.4 

h   m    8 
192133.47 

O        1        II 

-24  17  21.7 

II 
2.4 

s 
0.18 

Feb.  14 

h    m 
22  58.5 

h  m     s 
20  39  47.20 

O       /        // 

-153011.0 

1 

044.5 

192839.61 

24   3  34.9 

6.5 

2.5 

0.18 

15 

22  53.7 

20 .38  55.80 

154545.1 

12.4 

4.7 

0.32 

2 

047.7 

19  3544.49 

234812.9 

6.6 

2.5 

0.18 

16 

22  49.4 

203834.61 

155951.3 

12.2 

4.6;  0.32  | 

3 

050.8 

194247.72 

23  31  15.9 

6.6 

2.5 

0.18 

17 

22  45.6 

20  3842.31 

161225.8 

11.9 

4.5 

0.31 

4 

0  53.8 

194948.87 

231244.2 

6,7 

2.5 

0.18 

18 

2242.3 

203917.43 

162326.4 

11.7 

4.4 

0.31 

5 

056.6 

195647.46 

-225238.6 

6.8 

2.6 

0.18 

19 

22  39.4 

204018.36 

-163252.1 

11.4 

4.8 

0.30 

() 

0  59.8 

20   3  42.05 

22  31    0.2 

6.9 

2.6 

0.19 

20 

22  3G.9 

204I4S.47 

16  4042.1 

11.2 

4.2 

0.30 

7 

I    2.7 

201034.71 

22   7  50.4 

7.0 

2.6 

0.19 

21 

22  34.7 

20  4331.04 

16  46  56.1 

11.0 

4.2 

0.29 

8 

1    5.5 

201722.03 

214311.4 

7.1 

2.6 

0.19 

22 

22  32.9 

204539.47 

165134.6 

10.8 

4.1 

0.28 

0 

1    8.3 

2024   4.17 

21  17  6J 

7.2 

2.7 

0.20 

23 

2231.4 

20  48  7.19 

1654  38.2 

10.6 

4.0 

0.28 

10 

1  11.0 

20  30  40.22 

-20  49  37.9 

7.3 

2-7 

0.20 

24 

22  30.2 

20  50  52.71 

-1656  7.5 

10.4 

3.9 

0.27 

11 

1  13.5 

20  37  9.18 

202051.0    7.4 

2.8 

0.20 

25 

22  29.3 

20  53  54.61 

16  56  3.3 

10.2 

3.9 

0.27 

12 

1  15.9 

204329.88 

1950  50,9    7.5 

2.8 

0.20 

26 

2228.7 

205711.59 

165426.5 

10.0 

3,8 

0.26 

13 

118.2 

20  4941.06 

1919  44.4    7.7 

2.9 

0.20 

27 

22  28.3 

21    042.42 

1651  18.0 

9.8 

3.7 

0.26 

14 

120.3 

205541.27 

184789.3    7.8 

2.9 

0.21 

28 

22  28. 1 

21    4  26.00 

16  46  38.8 

9.6 

3.6 

0.25 

15 

122.1 

21    128.87 

-1814  45.2 

7.9 

3.0 

0.21 

Mar.  1 

22  28.0 

21    821.28 

-1640  80.0 

9.5 

3.6 

0.25 

16 

123.6 

21    7   200 

17  4113.0    8.1 

3.1 

0.21 

2 

2228.1 

211227.29 

163262,4 

9,3 

3.6 

0.25 

17 

124.9 

21  12  18.63 

17   7  15.8    8.3 

3.1 

0.22 

3 

2228.5 

21  16  43.19 

1623  46.9 

9.2 

3.5 

0.24 

18 

125.9 

21 17  16.52 

16  33   8.9    8.5 

3.2 

0.22 

4 

2229.0 

2121    8.19 

161314.5 

9,0 

3.4 

0.24 

19 

126.6 

21  21  53.24 

1559   9.1     8.7 

3.3 

0.23 

5 

2229.0 

212541.56 

16    1  16.1 

8.9 

3.4 

0.23 

80 

126.9 

2126  6.14 

-1525  35.3 

8.9 

3.4 

0.23 

6 

2230.4 

21  30  22.65 

-1547  52.4 

8.8 

3.3 

0.23 

21 

126.7 

212952.41 

14  5249.1 

9.2 

3.5 

0.24 

7 

2231.2 

213510.67 

1533  4.3 

8.7 

3.3 

0.23 

22 

126.1 

2133  9.19 

14  21  13.6    9.5 

3.6 

0.24 

8 

22  32.1 

2140  5.69 

151652.9 

8.6 

3.2 

0.23 

23 

124.9 

21  3553.58 

13  51  13.5    9.8 

3.7 

0.25 

9 

22  33.2 

2145   6.63 

14  5919.0 

8.4 

3.2 

0.22 

24 

123.1 

2138   2.73 

13  23  14.3  10.1 

3.8 

0.20 

10 

2234.4 

215013.25 

14  4023.3 

8.3 

3.1 

0.22 

25 

120.6 

21  39  34.03 

-1257  42.2  10.4 

3.9 

0.27 

11 

22 .35.7 

215525.17 

-14  20  6.4 

8.2 

3.1 

0.29 

26 

1  17.6 

214025.21 

12  35   2.7  10.7 

4.0 

0.27 

12  22 .37.01 22  0  42.04 

13  58  29.2 

8.1 

3.1 

0.21 

27 

1  13.8 

214034.57 

121540.1^  11.0 

4.1 

0.28 

13  2238.4  22   6   3.54 

133532.3 

8.1 

3.0 

0.21 

28 

1    9.4 

2140   1.07 

115955.3  11.4 

4.3 

0.29 

14  2239.8  221129.47 

1311  16.6 

8.0 

3.0 

0.21 

29 

1    4.2 

21  38  44.69 

1148   5.5  11.8 

4.4 

0.30 

15 

2241.4 

2216  59.58 

124542.7 

7.9 

3.0 

0.20 

30 

058.3 

213646.40 

-114023.3  12.1 

4.6 

0.31 

16 

224.3.1 

22  22  33.65 

-121851.3 

7.8 

2.9 

0,20 

3J 

051.7 

2134    8.44 

1136  53.9  12.4 

4.7 

0.32 

17 

22  44.8'  22  28  1 1 .53 

1150  43.1 

7.7 

2.9 

0.20 

Feb.  1 

0  44.5 

21  30  54.33 

1137  35.4  12.6 

4.9 

0.32 

18  2246.5 

22  33  53.08 

112118.9 

7.6 

2.9 

0.20 

2 

0  36.8 

2127   8.87 

11  42  18.7' 12.8 

5.0 

0.33 

19 

2248.3  2239  38.19 

1 

10  5039.3 

7.6 

2.9 

0.19 

3 

0  28.6 

21  22  57.99 

1150  47.6  13.1 

1 

5.0 

0.34 

20 

2250.1 

22  45  26.76 

101844.8 

7.5 

2.8 

0.19 

4 

020.4 

21  1828.48 

-12  238.0  1.3.3 

5.1 

0.34 

21 

2252.0  2251  18.78 

-  9  45  36.2 

7.4 

2.8 

0.19 

5 

011.6 

211347.78J   121721.3  13.5 

5.1 

0..35 

22 

2254.0  22  57  14.16 

911  14.3 

7.3 

2.8 

0.19 

6 

0  3.1 

21    9   3.52 

1234  25.3  13.6 

1 

5.2 

0.35 

23,2256.1,23   312.91 

8  35  39.7 

7.3 

2.8 

0.19 

6 

23  54.5 

21    4  23.14 

12  5316.0  13.6 

5.2 

0.35 

24 

2258.2  23   915.05 

7  58  53.1 

7.2 

2,8 

0.19 

7 

2346.1 

20  59  53.57 

131319.0  1.3.6 

1 

5.2 

0.36 

25 

23   0.3|  23  1520.60 

720  55.3 

7.2 

2.7 

0.18 

8 

23 .38.0 

20  5540  89 

-13  34   2.7  13.5 

5.1 

0.35 

26 

23   2.5 

232129.61 

-64147.1 

7.1 

2.7 

0.18 

!             0 

23  ,S0.2 

20  5150.15 

13  54  58.3  13.5 

5.1 

0.35 

27  23   4.8|2:J2642,15 

6    129.5 

7.1 

2.7 

0.18 

10 

2322.8 

20  48  25.33 

14  15  40.3  13.4 

5.1 

0.35 

28|23   7.1]  2:)  32  58.30 

520   3.4 

7.0 

2.7 

0.18 

11 

23  16.0 

20  45  29.25 

14  35  47.8  13.2 

5.0 

0..34 

29 

23   9.5|23  3918.16 

4  37  29.8 

6.9 

2.6 

0.18 

12 

23   9.7 

20  43  3.75 

14  55   3.7  13.0 

4.9 

0.34 

30 

2311.9 

23  4541.85 

3  53  49.7 

6.9 

2.6 

0.17 

13 

23   3.8 

2041    9.68 

-151314.7  12.8 

4.8 

0.33 

31 
32 

23  14.4 

23  53   9.51* 

-  3   9   4.3 

6.6 

2.6 

0.17 

14 

22  58.5 

20  39  47.20 

-153011.0 

12.0 

4.7 

0.33 

23  17.0 

123  59  41.28 

-  223  15.3 

6.8 

2.6 

0.17 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Tnnstt 

Apparent 

B.  AeoenaioD 

at 

Transit. 

Apparent 

DecUnation 

at 

Tnnsit. 

Her. 
Par. 

II 
6.8 

Semi- 
diam. 

II 
2.6 

8,T.of 
8em. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparsat 

ILAnoensaon 

at 

Trusit 

Apparent 

Dscfinatioa 

at 

Transit 

Hot. 
Par. 

11.8 

Semi- 
diam. 

S.T.0f 
SesL 

PlSB. 

Mer. 

Apr.  1 

h    m 
2317.0 

h  m     a 
23  5941.28 

o       /       // 

-  22315.3 

a 
0.17 

May  18 

h    m 
125.3 

b  m    s 
5  938.83 

O        i       II 

+24  55  8.5 

1$     •     ' 
4.4  0.99| 

2 

23  19.7 

0  617.31 

13624.1 

6.8 

2.6 

0.17 

19 

124.1 

5 12  23.84 

24  49  57.7 

12.1 

4.5  0.33, 

3 

2:^22.4 

012  57.78 

-  0  48  32.6 

6.7 

2.6 

0.17 

20 

122.5 

5  14  48.59 

24  4317.1 

12.4 

4.7 

0.34 

4 

23  25.2 

01942.84 

+  00  17.3 

6.7 

2.5 

0.17 

21 

120.6 

516  52.85 

24  35  10.7 

12.7 

4.8 

0.35 

5 

2326.Q 

0  26  32.67 

0  50  3.3 

6.7 

2.5 

0.17 

22 

118.4 

5 18  36.45 

24  2542.6 

12.9 

4.9 

0.36 

6 

2331.0 

0  3327.44 

•1-  14042.6 

6.7 

2.5 

0.17 

23 

115.9 

51959.32 

+2414  56.8 

13.2 

5.0 

0.36 

7 

2334.1 

04027.31 

23211.9 

6.7 

2.5 

0.17 

24 

1  13.1 

521    1.47 

24  2  57.4 

13.5 

5.1 

0.37 

8 

23  37.2 

0  47  32.44 

324  27.8 

6.6 

2.5 

0.17 

25 

1    9.9 

521  43.06 

23  49  48.8 

13.8 

5.2 

0.38 

9 

23  40.4 

0  54  42.96 

417  26.0 

6.6 

2.6 

0.17 

26 

1    6.2 

522  4.38 

233535.4 

14.1 

5.3 

0.39 

10 

23  43.7 

1    158.97 

511    1.9 

6.6 

2.5 

0.17 

27 

1   2.2 

522  5.85 

232021.8 

14.4 

5.4 

0.39 

11 

2347.1 

r  920.55 

•f  6   5  9.9 

6.6 

2.5 

0.17 

28 

058.0 

52148.08 

+23  4  13.3 

14.6 

5.5 

0.40 

12 

23  50.7 

1 16  47.69 

6  59  43.7 

6.6 

2.5 

0.17 

29 

053.5 

52111.87 

224715.7 

14.9 

5.6 

0.41 

13 

23  54.3 

1  24  20.:)6 

7  54  36.1 

6.6 

2.5 

0.17 

30 

048.7 

52018.21 

222935.4 

15.1 

5.7 

0.41 

14 

2358.0 

13158.44 

8  49  39.4 

6.6 

2.5 

0.17 

31 

043.6 

519  8.28 

221119.2 

15.3 

5.8 

0.42 

16 

0   1.8 

1  3941.72 

9  44  44.5 

6.6 

2.5 

0.17 

Jane  1 

038.2 

51743.46 

215234.7 

15.6 

5.8 

0.42 

17 

0  5.6 

147  29.91 

+1039  41.4 

6.7 

2.5 

0.17 

2 

032.7 

516  5.35 

+21  33  30.4 

16*7 

5.9 

0.42 

18 

0  9.5 

15522.59 

1134  19.7 

6.7 

2.5 

0.17 

3 

027.0 

5  14  15.75 

21  14  15.1 

15.8 

5.9 

0.43 

19 

013.5 

2  319.23 

1258  27.8 

6.7 

2.5 

0.17 

4 

021.1 

5 12  16.62 

20  54  58.7 

15.9 

6.0 

0.43 

80 

017.5 

21119.17 

132153.5 

6.8 

2.6 

0.17 

5 

015.0 

5  10  10.01 

20  3551.5 

16.0 

6.0 

0.43 

21 

0  21.6 

21921.63 

1414  24.1 

6.8 

2.6 

0.18 

6 

0  8.9 

5  7  58.14 

2017  4.2 

16.0 

6.1 

0.43 

22 

025.7 

227  25.71 

+15  546.8 

6.9 

2.6 

0.18 

7 

0  2.7 

5  543.33 

fl95847.9 

16.1 

6.1 

0.43 

23 

0  29.8 

2  3530.41 

1555  48.8 

7.0 

2.6 

0.18 

7 

23  56.5 

5  627.87 

194113.7 

• 

16.1 

6.1 

0.43 

24 

0  34.0 

243  34.64 

164417.8 

7.1 

2.6 

0.18 

^ 

2350.4 

5   114.04 

1924  32.5 

16.0 

6.0 

0.43 

25 

038.1 

25137.23 

17  31    2.0 

7.2 

2.7 

0.19 

9 

23  44.3 

4  59  4.11 

19  854.7 

15.9 

6.0 

0.43 

26 

0  42.1 

2  59  36.98 

181550.6 

7.3 

2.7 

0.19 

10 

23  38.3 

4  57  0.23 

1854  30.1 

158 

6.0 

0.42 

27 

046.0 

3  732.63 

4185834.1 

7.4 

2.8 

0.19 

11 

2332.4 

4  55  4.42 

+184127.3 

15.6 

5.9 

0.42 

28 

0  49.9 

31522.97 

1939  4.3 

7.5 

2.8 

0.20 

12 

23  26.7 

4  53  18.57 

1829  54.2 

15.5 

5.9 

0.41 

29 

0  5.3.7 

3  23  6.81 

201714.4 

7.7 

2.9 

0.20 

13 

23  21.2 

4  51 44.43 

181957.6 

16.3 

5.8 

0.40 

30 

0  57.4 

3  30  42.99 

20  52  59.5 

7.8 

2.9 

0.21 

14 

2315.9 

4  50  23.51 

18 1 1 42.6 

15.1 

5,7 

0.40 

Majr  1 

1   0.8 

3  38  10.39 

21  26  15.7 

7.9 

.3.0 

0.21 

15 

2310.9 

4  4917.13 

18  513.2 

14.9 

5.6 

0.39 

2 

1    4.2 

34527.95 

+2157   1.1 

8.1 

3.0 

0.22 

16 

23   6.1 

4  48  26.43 

+18  0  32.0 

14.7 

5.5 

0.39 

3 

1    7.3 

3  5234.72 

222514.8 

8.2 

3.1 

0.22 

17 

23    1.6 

4  47  52.38 

17  57  39.8 

14.4 

5.4 

0.38 

4 

1  10.3 

3  59  20.84 

22  50  57.3 

8.4 

3.2 

0.23 

18 

2267.4 

4  47  35.76 

17  5636.5 

14.1 

5.3 

0.37 

5 

1  13.1 

4   6  12.49 

2314   9.8 

8.6 

3.2 

0.23 

19 

2253.5 

4  47  37.21 

17  5721.1 

13.8 

5.2 

0.37 

6 

1  15.7 

41241.88 

23  34  54.5 

8.8 

3.3 

0.24 

20 

2249.9 

4  47  57.22 

175951.1 

13.5 

5.1 

0.36 

7 

118.0 

4  1857.28 

+23  53 14.6 

9.0 

3.4 

0.25 

21 

22  46.6 

4  4836.14 

+18  4   3.1 

13.2 

5.0 

0.35 

8 

120.0 

4  24  58.03 

24   913.5 

9.2 

3.5 

0.25 

22 

2243.7 

4  49  34.24 

18  952.6 

12.9 

4.9 

0.34 

9 

1  21 .8 

4  30  43.53 

24  22  54.9 

9.5 

3.5 

0.26 

23 

2241.1 

4  50  51.69 

18  17 15.4 

12.6 

4.8 

0.34 

10 

123.4 

4  3613.21 

24  34  23.2 

9.7 

3.6 

0.27 

24 

22 .38.7 

4  5228.60 

1826   5.2 

12.3 

4.7 

0.33 

11 

124.7 

4  41  26.51 

24  43  42.7 

9.9 

3.7 

0.27 

25 

2236.7 

4  54  25.00 

183615.9 

12.0 

4.6 

0.32 

12 

125.7 

4  4622.89 

+24  50  57.8 

10.1 

3.8 

0.28 

26 

22  35.1 

4  56  40.92 

+1847  40.7 

11.7 

4.S 

0.31 

13 

126.4 

4  51    1.84 

24  56  13.1 

10.4 

3.9 

0.29 

27 

22  33.7 

4  59 16.35 

19  012.5 

11.4 

4.3 

0.31 

14 

126.8 

4  55  22.86 

24  59  33.1 

10.7 

4.0 

0.29 

28 

22  32.7 

5  211.24 

191343.8 

11.2 

4.2 

0.30 

15 

126.9 

4  59  25.48 

25   1    2.3 

10.9 

4.1 

0.30 

29 

22  32.0 

5  525.55 

19  28  6.8 

10.9 

4.1 

0.9Q 

16 

126.7 

5   3   9.28 

25  045.1 

11.2 

4.2 

0.31 

30 

22  31.6 

5  859.23 

194313.0 

10.7 

4.0 

0.29 

17 

1  26.2 

5  633.86 

+24  58  45.7 

11.5 

4.3 

0.32 

31 

2231.5 

5  12  52.23 

+195853.7 

10.4 

3.9 

0.38. 

18 

1  25.3 

5  938.83 

+24  55  8.5 

11.8 

4.4 

0.32 

32 

22  31.8 

5  17   4.48 

+2015  0.0 

10.1 

3.8 

OJWJ 
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FOR  TRANSIT  AT  WASHINGTON, 


Bate. 


Jul/  ] 
2 
3 
4 

5 

6 
7 
8 
9 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
28 
29 
30 
31 

Aug.  J 
2 
3 
4 
5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 


Mean 

Time 

of 

TraoBlt. 


b    m 
2231.5 

2231.8 

22  32.4 

22  33.3 

2234.5 

2236.0 
22  37.8 
2240.0 
22  42.5 
22  45.3 

2248.3 
2251  6 
22  55.2 

22  59.1 

23  3.2 

23  7.5 
2:)  12.0 
23  16.7 
2321.0 
23  26.0 

2331.0 
2336.7 
2341.8 
2346.9 
23  52.0 

23  57.0 
0  1.9 
0  6.7 
011.4 
016.0 

020.4 
0  24.7 
028.9 
0  32.8 
0  36.7 

040.4 
0  43.9 
047.2 
0  50.4 
0  53.4 

0  56.4 

0  59.2 
t    1.8 

1  4.2 
1   6.6 

1  8.9 
1  11.0 


Appttrent 

B.AMeD8loii 

U 

Xnmsil 


b   m    8 
51252.23 

517  4.48 

5  21  35.93 

52626.54 

5  3136.23 

537  4.91 
5  42  52.43 

5  48  58.60 
55523.20 

6  2  5.90 


6  9  6. 
61623.71 
6  23  57.55 
6  3146.91 
6  39  50.76 

648  7.87 

6  66  36.84 

7  616.12 
714  4.04 
72258.80 

7  3158.51 
741    1.34 

7  50  5.47 
759  9.12 

8  810.62 

817  8.50 
826   1.44 

8  34  48.28 
84328.06 

8  52  0.00 

9  023.49 
9  S'SSM 
9  1643.42 
9  24  39.39 
9  3225.86 


26+22 


940  2.83+1 

9  47  30.37 

9  54  48.60 

10   157.70 

10  8  57.80 

101549.31 
1022  32.30 
1029  7.08 
10  3533.00 
10  4153.00 

10  48  4.63 
1054   9.03 


ApfMrent 

DeoUmttioa 

at 

Timnait 


+19  5853.7 
2015  0.0 
20  3122.7 

20  47  52.2 

21  418.1 

+21  20  30.0 
213617.0 

21  51  27.9 

22  5  51.0 
221914.3 


3125.7 
224212.7 
22  51  23.2 

22  58  45.3 

23  4   7.6 

+23  719.3 
23  810.7 
23  633.6 
23  221.3 
225529.1 

+2245  54.2 
22  33  35.7 
221834.6 
22  0  54.2 
21  40  39.0 

+21  17  55.5 
20  5251.1 
20  25  33.9 
195613.1 
1924  57.7 

+185157.1 
1817  20.0 
1741  18.1 
17  3  57.6 
16  25  27.7 


Hor. 
Par. 


15  4556.3 
15  5  31.0 
14  24  18.8 
13  4226.1 
12  59  59.21 

+1217   3.8 

1 1  33  44.9 

10  50   7.3 

10  6  15.7 

92214.1 

+  838  6.4 
+  7 .53  56.2* 


10.4 

10.1 

9.8 

9.6 

9.4 

9.1 

8.9 
8.7 
8.5 
8.4 

8.2 
8.0 
7.8 
7.7 
7.6 

7.5 
7.3 
7.2 
7.1 
7.0 

7.0 
6.9 
6.8 
6.7 
6.7 

6.7 
6.6 
6.6 
6.6 
6.6 

6.6 
6.5 
6.5 
6.6 
6.6 

6.6 
6.6 
6.6 
6.7 
6.7 

6.7 

6.H 
6.8 
6.8 
6.9 

6.9 
7.0 


Semi 
dlam. 


II 
3.9 

3.8 

3.7 

3.6 

3.5 

3.5 
3.4 
3.3 
3.2 
3.2 

3.1 
3.0 
3.0 
2.9 
2.9 

2.8 
2.8 
2.7 
2.7 
2.7 

2.6 
2.6 
2.6 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.6 
2.6 
2.6 

2.6 
2.6 


8.T.of 
Sem. 
Paim. 
Mer. 

• 

Date. 

0.28 
0.27 

Aug.  17 

18 

0.26 

19 

0.26 

20 

0.25 

21 

0.25 

22 

0.24 

23 

0.24 

24 

0.23 

25 

0.23 

26 

0.23 

27 

0.22 

28 

0.22 

29 

0.21 

30 

0.21 

31 

0.20 
0.20 

Sept.] 
2 

0.20 

3 

0.19 

4 

0.19 

5 

0.19 

6 

0.19 

7 

0.19 

8 

0.18 

9 

0.18 

10 

0.18 

11 

0.18 

12 

0.18 

13 

0.18 

14 

0.18 

15 

0.17 

16 

0.17 

17 

0.17 

18 

0.17 

19 

0.17 

20 

0.17 

21 

0.17 

22 

0.17 

23 

0.17 

24 

0.17 

25 

0.17 

26 

0.17 

27 

0.17 

28 

0.17 

29 

0.18 

30 

0.18 

31 

0.18 

32 

Mean 

Time 

of 

Tranailw 


h    m 
1  11.0 

1  13.0 

1  14.9 

1  16.7 

1  18.4 

1  19.9 
121.4 
122.8 
124.1 
1  25.3 

126.4 
127  4 

128.3 
129.1 
129.8 

130.4 
131.0 
131.5 
131.7 
131.9 

132.0 
1  32.0 
131.9 
131.7 
131.3 

130.7 
129.0 
129.1 
128.1 
126.9 

125.4 
I  23.7 
1  21 .8 
1  19.6 
1  17.1 

1  14.3 
I  11.1 
1  7.6 
1  3.8 
0  59.6 

0  54.0 
0  49.8 
0  44.3 
0  38.4 
0  32.1 

025.3 
0  18.2 


Apparent 

R.AaceneioD 

at 

Traoidt 


h  m    s" 

10  54   9.03 

11  0  6.45 
11  557.11 
11  1141.17 
111718.84 


Apparent 

Deoliaation 

at 

Transit 


32  + 


112250. 
112815.74 
1 1  33  35.22 
1 1  38  48.87 
1 1  43  56.79 

1 1  48  59.04 
1 1  53  55.67 

1 1  58  46.69 

12  332.09 
12  811.81 

121245.79 
12  17  13.90 
122136.00 
122551.92 
1230   1.44 

1234  4.28 
1238  0.14 
124148.64 
124529.36 
12  49    1.81 

125225.44 
12  55.39.64 

12  58  43.71 

13  136.89 
13   4  18.33 

13  647.09 
13  9  2.17 

1311  2.46 
13  12  46.77 
1314  13.84 

131522.37 
131611.03 
1316  38.47 
1316  43.40 
131624.57 

13  1540.98 
1314  31.92 

1312  57.00 
13  10  56.33 
13   830.64 


O        I        II 

7  53  56.2 
7  946.8 
62541.5 

5  4143.4 
4  57  55.2 

4  14  19.5 
3  30  59.0 
2  47  56.3 
.2  513.9 
122  54.2 

+  0  40  59.4 

-  0   028.0 
041254 

1  21  50.7 

2  141.2 

24054.2 

3  19  27.2 
35717.4 

4  34  22.0 
51037.7 

-546   U 
62028.8 

6  53  56.8 
72621.1 

7  57  37.1 

-  827  39.9 

8  56  24.3 

9  23  44.4 
9  49  33.6 

101344.9 

Mo  36  10.4 
105641.5 
1115  8.8 
113122.1 
1145  9.8 

-115619.9 
12  4  39.4 
12  9  54.3 
121150.1 
121011.7 

-12  4  44.6 
115515.3 
114131.6 
1123  24.7 
11    050.1 


13  541.48-10  33  49.2 
13  231.2lUlO   231.3 


Hor. 
Par. 


II 
7.0 

7.0 

7.1 

7.1 

7.2 

7.3 
7.3 
7.4 
7.5 
7.6 

7.6 

7.7 
7.8 
7.9 
80 

8.0 
8.1 
8.2 

8.4 
8.5 

8.6 
8.7 
8.8 
9.0 
9.2 

9.3 
9.5 
9.6 
9.8 
9.9 

10.1 
10.3 
10.5 
10.7 
10.9 

11.1 
11.3 
11.5 
11.7 
12.0 

12.3 
12.5 
12.7 
12.9 
13.0 

13.1 
13.3 


Semi 
dlam 


2.6 
2.6 
2.7 
2.7 
2.7 

2.7 

2.8 
2.8 
2.8 
2.8 

2.9 
2.9 
2.9 
2.9 
3.0 

3.0 
3,1 
3.1 
3.1 
3.2 

3.2 
3.3 
3.*^ 
3.3 
3.4 

3.4 
3.5 
3.6 
3.7 
3.7 

3.8 
3.9 
3.9 
4.0 
4.1 

4.2 
4.3 
4.4 
4.4 
4.5 

4.6 
4.7 

4.8 
4.8 
4.9 


8.T.of 
Sem. 

Foes. 
Mer. 


8 

0.18 
0.18 
0.18 
0.18 
0.18 

0.18 
0.18 
0.19 
0.19 
0.19 

0.19 
0.19 
0.19 
0.20 
0.20 

0.20 
0.20 
0.21 
0.21 
0.21 

0.22 
0.22 
0.22 
0.23 
0.23 

0.23 
0.24 
0.24 
0.25 
025 

0.26 
0.26 
0.27 
0.27 
0.28 

0.29 
0.29 
0.30 
0.30 
0.31 

0.31 
0.32 
0.32 
0.!« 
0.33 


4.9  0.33 
5.0i  0.34 
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MERCURY,   188eS. 


FOR  TRANSIT  AT  WASHINGTON- 


Bate. 


Oct. 


1 
3 
3 
4 
4 

5 
6 
7 

8 
9 


Mean 

Time 

of 

Transit 

h    m 
0  25.3 

0  18.2 

0  10.8 

0    3.1 

23  55.3 

23  47.5 
23  39.8 
23  32.3 
23  25.0 
23  18.0 


Appsrent 

R.  AaoenaloD 

at 

TrUBlt 


h  m 
13 

13   231  21 

12  59   3.11 

125521.39 

125131.20 


Apnarant 

D«cliBation 

at 

TraaalL 


tt 


541.48-103349.2 

10   231.3 

9  2714.7 

8  48  27.6 

8   649.2 


10  23  11.5 

11  23  5.G 
12123  D.3 
]3|2255.(> 
14!  22  51.5 


15 
16 
17 
18 
19 

20 
21 
22 
23 
24 


22  48.1 
22  45.3 
22  43. 1 
2241.4 
22  40.3 


124738.32 
1243  49.10 
12  40  10.07 
123647.68 
12  3347.91 

1231  16.00 

1229  16.25 
1227  51.92 
1227  4.98 
122656.40 

1227  26.06 
122833.01 

1230  15.51 
12  32  31.34 
12.3517.91 


723  8.9 
6  38  24.8 
5  53  40.4 
510  1.7 
4  28  34.0 

3  50  17.3 
31G  3.6 
2  4635.1 
22222.6 
2   3  45.5 


Hor. 
Par. 


13.1 
13.3 
13.4 
13.5 
13.5 

13.4 
13.3 
13.1 
13.0 
12.8 

12.5 
12.2 
11.8 
11.5 
11.1 


Semi 
diam. 


22.39.6  12  3832.41 


150  52.0  10.8 
1  4341. l!  10.4 
1  42   4.0  10.1 


22  39.3 
22 .39,3 
22  39-7 
22  40.5 


25  2241  5 
26'  22  42.6 


27 


2J  43.9 


28  22  45.4 


29 


124212.00 
1246  13.82 
12  50  35.15 

12  55  13.50 

13  0  6.52 
13  512.13 
131028.49 
131553.95 


2247.0  132127.11 


30  22  48.: 


31 

Nov.  1 

2 

3 


o 
6 

7 
8 


22  50.5 
2-2  52.4 
22 .54.3 
22  50.3 

22  58.3 

23  0.4 
23  2.6 
23  4.8 
23  7.0 


13  27  6.78 
13  3251.95 
13  38  41.78 
1344  35.53 
13  5032.60 


1  45  45.2 
154  24.4 

2  7  38.2 
225  1.2 
246   7.6 

3  10  31.5 

3  37  47.0 

4  7  32.1 
4  39  22.7 
512  58.9 
548   2.0 

6  24  15.1 

7  123.2 
7  39  13  0 
817  32.3 
85610.4 
9  34  58.4 


9  23   9.2 
lo' 2311.4 


13  56  32-54-1013  47.8 

14  2  34.97  105231.3 
14  839.57  1131  2.8 
1414  46.08    12   9  16.5 


14  2054.32 


1247   7.4 


1427   4.18-132431.3 
14  33  15.56'    14    124.1 


11  23  13.7!  14  39  28.39 


12 
13 


2:316.0,14  45  42.61 


23  18.3  14  5158.22    1548  23.1 


14  37  42.4 
1513  23.1 


14  23  20.6  14  5815.21-16  22  40.0 
152322.9  15   4  33.61 '-16  56  1 1.4 


9.9 
9.6 

9.3 
9.0 

8.7 
8.5 
8.3 

8.1 
7.9 
7.8 
7.6 
7.5 

7.3 
7.2 
7.1 

7.0 
6.9 

6.9 
6.8 
6.7 
6.6 
6.6 

6.5 
6.4 
6.4 
6.4 
63 

6.3 
6.3 


8.T.6f| 
Seni. 
Pass. 
Mer. 


4.9  0.33 
5.0  0.34 
5.0  0.34 
5.0  0.34 


Nov.  15 
16 


5.1 

5.1 

5.0 
5.0 

4.9 
4.8 

4.7 
4.6 
4.5 
4.3 
4.2 


0.34 
0.34 

o.:m 

0.34 
0.33 
0.33 

0.32 
0.31 
0.30 
0.29 
0.28 


4.1 
3.9 
3.8 
3.7 
3.6 


0.27 
0.2(5 
0.26 
0.25 
0.24 


3.5 
3.4 
3.3 
3.2 
3.2 

3.1 
3.0 
2.9 
2.9 

2.8 

2.8 
2.7 
2.7 
2.6 
2.6 

2.6 
2.5 
2.5 
2.5 
2.5 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 

2.4 


Date. 


Mean 

Time 

of 

Traosit 


h    ni 
2322.9 

23  25.3 


17  23  27-7 


18 
19 

20 
21 
22 
23 


23  30.1 
23  32.6 

23  35.1 
23  37.6 
23  40.2 

23  42.8 


Avpareot 

R.  AmseiutoD 

at 

Tnuflit. 


h  m  a 
15  4  33.61 
1510  53.44 
151714.71 
152337.47 
1530    1.75 

158627.61 
1542  55.08 
15  4924.20 
1555  55.00 


24  23  45.4  16  227.49 


25  23  48.0 

26  23  50.6 

27  23  53.3 
28j  23  56.0 
29  23  58.7 


0.24 
0.23 
0.22 
0.22 
0.21 

0.21 
0.20 
0.20 
0.19 
0.19 

0.19 
0.18 
0.18 
0.18 
0.18 

0.18 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.16 
0.16 


Dec.  1 

0    1.5 

2 

0   4.3 

3 

0   7.1 

4 

0   9.9 

5 

0  12.8 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23' 
24l 

25 

26 
27 

28 
29 
30 

31 
32 


ApMnnii 

OecIioatloD 

at 

Traiutt. 


Hor. 


Serai- 


Par,  ^am 


O        $        It 

-165611.4 

17  2855.0 

18  048.4 
183151.2 

19  169.9 


015.7 
018.6 
0  21.6 
0  24.5 
027.5 

0  30.5 
0  33.5 
0  36.5 
0  39.5 
0  42.5 

0  45.6 
0  48.6 
0  51.6 
0  54.5 

0  57.5 

1  0.4 
1  3.2 

1  6.0 

1  8.7 

1  11.3 

1  13.8 
1  16.2 
1  18.4 
1  20.4 
122.3 

124.0 
125.4 


16  9  1.71 
161537.70 
162215.45 
162854.95 
16  35  36.20 

164219.21 
16  49   3.94 

16  5550.34 

17  2  38.37 
17  927.97 

171619.07 
172311.56 
17  30  5.35 
17  37  0.33 
17  43  56.35 

17  50  53.23 

17  5750.79 

18  4  48.83 
181147.11 
181845.37 

1825  43.31 
1832  40.58 
18  39  36.80 
18  46  31.56 
185324.39 


195929.9 
20  2648.0 

20  53  6.2 

21  1822.7 

-214236.0 

22  5  44.9 
22  27  47.8 

22  48  43.2 

23  829.6 

-2327  5.6 

23  44  29.7 

24  0  40.G 
241536.8 
24  29  16.9 

-244139.5 

24  5243.1 

25  226.3 
2510  47.8 
2517  46.1 

-25  23  20.0 
252728.1 
2530  9.2 
253122.3 
25  31    6.4 

-252920.5 
2526  3.2 
2521  14.3 
2514  53.2 
25  6  59.7 


19   014.72-24  5733.9 


19  7  1.95 
1913  45.40 
192024.29 
192657.76 


24  46  35.81 
24  34   6.1 
24  20   5.9 
24   4  36.8 


193324.81-234741.1 
I9  39  44.33>  2:^29  21.7 
19  45  55.05  23  9  42.4 
19  5155.55    2248  47.8 

19  57  44.24    222643.8 

20  3  19.28-22  3  37.7 
20   8  38.05'-21  39 :38.0 


II 
6.3 

G.2 

6.2 

6.2 

6.2 


2.4 


-1931  13  3    6.1 


6.1 
6.1 
6.1 
6.1 

6.1 
6.1 
6.1 
6.1 
6.1 

6.1 
6.1 
6.1 
6.1 
6.1 

6.2 
6.2 
6.2 
62 
6-3 

6.3 
6.4 
6.4 
6.5 
6.5 

6.6 

6.6 

6. 

6.8 

6.8 

6.9 
7.0 
7.1 
7.2 
7.3 

7.4 
7.5 
7.7 

7.8 
8.0 

8.1 
8.3 


8.T.of 
Sen. 
Paas. 
Mer. 


s 
0.16 


2.3: 0.16 


2.^ 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 


2. 

2.3 
2.3 
2.3 
2. 


0.16 
0.16 
0.16 

0.16 
0.16 
0.16 
0.16 
0.17 


30 


.17 
0.17 
0.17 
0.17 
0.17 


2.3  0.17 
2.3  0.17 
2.3  0.17 
2.3  0.17 
2.3  0.17 

2.310.17 


2.3 


0.17 


2.3)  0.17 
2.3IO.I7 
2.4I0.I6 


2.4 
2.4 
2.4 
2.4 
2.51 


0.18 
0.16 
0.16 
0.18 
0.18 


2.5  0.18 
2.5  0.18 


25 
2.5 


0.19 
0.19 


2.6  0.19 

2.6j0.19 
2.6.0.19 

2.7  0.20 
2.7  0.20 

2.7  0.80 

2.8  0.20 
2.8*  0.21 
2.90.21 

2.9  0.21 
3.0'  0.81 

3.1' 0.82 
3.1  0.88 


VENUS,   1883. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

TiDie 

of 

TraDfUt. 

Appuent 
R.A8C6n«ioD 

at 

TlBDSit 

Apparent 
Decunation 

Hor. 
Par. 

Semi, 
dfom. 

8.T.of 
Sem. 
Pms. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  AaoensioD 

at 

Transit 

Apparent 

Decnnatlon 

at 

Transit 

Hor. 
Far. 

II 
13.0 

Seml- 
diam. 

// 
12.6 

8.T.of 
Sem. 
Paes. 
Mer. 

at 
Tranolt 

Jan.  0 

h    m 
2142.1 

li   m    II 
162549.78 

O       /        // 

-17   4  27.2 

25.2 

II 
24.3 

1.70 

Feb.  15 

h   m 
21    1.2 

h  m    s 
18  46   7.08 

0       1       II 

-194621.7 

0.89 

1 

2139.2 

162649.71 

17  231.2 

24.9 

24.0 

1.68 

16 

21    1.6 

18  50  26.15 

1946   5.2 

12.9 

12.4 

0.88 

2 

2136.5 

16  27  58.03 

17   1  19.7 

24.5 

23.6 

1.65 

17 

21    2.0 

18  54  46.77 

19  4522.3 

12.8 

12.3 

0.87 

3 

2133.8 

162914.47 

17  050.5 

24.1 

23.2 

1.62 

18 

21    2.4 

18  59  8.85 

1944  12.4 

12.6 

12.2 

0.86 

4 

2131.2 

16  30  38.79 

17   1    1.2 

23.7 

22.8 

1.59 

19 

21   2.9 

19  3  32.32 

1942  35.0 

12.4 

12.0 

0.85 

5 

2128.8 

163210.74 

-17   149.6 

23.2 

22.4 

1.57 

20 

21   3.3 

19   7  57.10 

-194029.6 

12.3 

11.9 

0.84 

6 

2126.5 

1633  50.06 

17.  313.3 

22.9 

22.1 

1.54 

21 

21   3.8 

191223.11 

19  3755.8 

12.2 

11.8 

0.83 

7 

21  24.4 

163536.53 

17   510.1 

22.5 

21.7 

1.52 

22 

21   4.3 

1916  50.27 

19  34  53.2 

12.0 

11.7 

0.82 

8 

2122.4 

16  37  29.90 

17  737.6 

22.2 

21.4 

1.49 

23 

21   4.8 

1921  18.53 

193121.5 

11.9 

11.5 

0.82 

9 

2120.5 

16  3929.93 

17 10  33.6 

21.8 

21.0 

1.47 

24 

21   5.3 

19  25  47.81 

192720.4 

11.8 

11.4 

0.81 

10 

21 18.7 

164136.41 

-171355.7 

21.4 

20.7 

1.44 

25 

21    6.9 

193018.04 

-192249.6 

11.7 

11.3 

0.80 

11 

21  17.0 

164349.12 

1717  41.8 

21.0 

20.3 

1.42 

26 

21   6.5 

1934  49.16 

191748.8 

11.6 

11.2 

0.79 

12 

21  15.3 

1646  7.84 

172149.5 

20.7 

20.0 

1.40 

27 

21    7.1 

19  3921.07 

19  12  17.9 

11.5 

11.1 

0.78 

13 

2ri3.7 

164832.38 

172616.7 

20.4 

19.7 

1.38 

28 

21   7.7 

1943  53.71 

19  616.8 

11.3 

11.0 

0.77 

14 

21  12.2 

1651   2.56 

17  31    1.3 

20.1 

19.4 

1.36 

Mar.  1 

21    8.3 

194826.99 

1859  45.4 

11.2 

10.8 

0.76 

15 

2110.9 

1653  38.20 

-17  36   1.3 

19.7 

19.1 

1.34 

2 

21   8.9 

19  53  0.86 

-185243.5 

11.1 

10.7 

0.76 

16 

21    9.7 

165619.10 

174114.6 

19.4 

18.8 

1.32 

3 

21    9.6 

1957  35.26 

184511.0 

11.0 

10.6 

0.75 

17 

21    8.5 

1650  5.11 

17  46  39.2 

19.2 

18.5 

1.30 

4 

21  10.2 

20  210.11 

1837  8.0 

10.9 

10.5 

0.74 

18 

21    7.4 

17    156.07 

175213.2 

18.9 

18.2 

1.28 

5 

21 10.0 

20  6  45.34 

1828  34.4 

10.8 

10.4 

0.73 

19 

21   6.4 

17  4  51.81 

17  57  54.7 

18.6 

17.9 

1.26 

6 

21 11.5 

20  1 1  20.90 

181930.4 

10.7 

10.3 

0.73 

SO 

21    5.4 

17  7  52.18 

-18   341.8 

18.3 

17.7 

1.24 

7 

21  12.2 

201556.73 

-18  9  56.2 

10.6 

10.2 

0.72 

21 

21    4.5 

1710  57.05 

18  9  32.8 

18.0 

17.4 

1.22 

8 

21  12.8 

20  20  32.77 

175951.7 

10.5 

10.2 

0.71 

22 

21   3.7 

1714   6.27 

181526.0 

17.8 

17.2 

1.20 

9 

21  13.5 

2025  8.97 

17  4917.0 

10.4 

10.1 

0.70 

23 

21   3.0 

17  17  19.70 

18  21 19.7 

17.5 

16.9 

1.18 

10 

21  14.1 

20  29  45.28 

17  38  12.4 

10.3 

10  0 

0.70 

24 

21   14 

1720  37.21 

182712.1 

17.2 

16.7 

1.17 

11 

21  14.8 

20  34  21 .65 

1726  38.0 

10.2 

9.9 

0.69 

25 

21    1.8 

172358.67 

-1833   1.7 

17.0 

16.4 

1.16 

12 

21 15.4 

20  38  58.03 

-1714  34.0 

10.1 

9.8 

0.68 

26 

21    1.3 

172723.93 

183847.0 

16.8 

16.2 

1.14 

13 

21 16.1 

20  43  34.36 

17  2  0.6 

10.1 

9.7 

0.68 

27 

21   0.8 

17  3052.88 

1844  26.5 

16.5 

16.0 

1.12 

14 

21 16.7 

20  48  10.62 

16  48  58.1 

10.0 

9.6 

0.67 

28 

21   0.4 

17  34  25.39 

184958.6 

16.3 

15.8 

1.11 

15 

21  17.4 

20  52  46.77 

16  3526.7 

9.9 

9.6 

0.66 

29 

21   0.1 

17  38   1.32 

185522.1 

16.1 

15.5 

1.10 

16 

21  18.0 

20  57  22.78 

16  2126.7 

9.8 

9.5 

0.66 

30 

2059.9 

174140.57 

-19  0  35.6 

15.8 

15.3 

1.08 

17 

21  18.7 

21    158.61 

-16  6  58.5 

9,7 

9.4 

0.65 

31 

2059.7 

174522.99 

19  537.7 

15.6 

15.1 

1.07 

18 

21  19.3 

21    634.24 

15  52  2.3 

9.6 

9.3 

0.65 

Feb.  1 

2059.5 

1749  8.48 

191027.3 

15.4 

14.9 

1.05 

19 

21  20.0 

21  11    9.64 

15  3638.5 

9.5 

9.2 

0.64 

2 

20  59.4 

175256.91 

1915  3.2 

15.2 

14.7 

1.04 

20 

2120.6 

21  15  44.78 

1520  47.4 

9.5 

9.2 

0.64 

3 

2059.3 

1756  48.18 

19 19  24.2 

15.0 

14.5 

1.03 

21 

2121.3 

21  20  19.65 

15  4  29.4 

9.4 

9.1 

0.G3 

4 

20  59.2 

18  042.18 

-192329.3 

14.8 

14.4 

1.02 

22 

2121.9 

21  24  54.22 

-14  4744.9 

9.3 

9.0 

0.62 

5 

2059.2 

18  4  38.79 

192717.4 

14.7 

14.2 

1.00 

23 

2122.6 

21  29  28.47 

14  30  34.4 

9.3 

9.0 

0.62 

6 

2059.2 

18  837.01 

19  3047.5  14.5 

14.0 

0.99 

24 

21  23.2 

2134   2.39 

14  1258.3 

9.2 

8.9 

0.61 

.     7 

20  59.3 

181289.44 

19  33  58.6  14.3 

13.8 

0.98 

25 

21  23.8 

21  38  35.96 

13  54  66.9 

9.2 

8.8 

0.61 

8 

2059.4 

181643.28 

19  3649.8  14.1 

13.7 

0.97 

26 

2124.4 

2143  9.17 

1336  30.7 

9.1 

8.7 

0.60 

9 

20  59.6 

182049.33 

-193920.1 

13.9 

13.5 

0.96 

27 

2125.0 

214742.00 

-1317  40.3 

9.0 

8.7 

0.60 

10 

2059.8 

1824  57.50 

194128.9  13.8 

13.3 

0.94 

28 

21  25.6 

21  52  14.44 

125826.2 

8.9 

8.6 

0.59 

11 

21   0.0 

1829  7.71 

194315.2  13.6 

13.2 

0.93 

29 

21  26.2 

215646.47 

12  3848.8 

8.9 

8.5 

0.59 

12 

21   0.3 

183319.86 

1944  38.3  13.5 

13.0 

0.92 

30 

2126.8 

22   118.09 

1218  48.7 

8.8 

8.5 

0.58 

13 

21   0.6 

183733.85 

19  4537.6  13.3 

12.9 

0.91 

31 

21  27.4 

22  549.29 

115826.6 

8.7 

8.4 

0.58 

14 

21   0.9 

184149.62 

-19  4612.3  13.2 

12.7 

0.90 

32 

21  28.0 

221020.06 

-1 1  37  42.9 

8.7 

8.4 

0.57 

15 

21    1.2 

1846  7.08 

-19  4621.7  13.0 

12.6 

0.89 

33 

2128.5  2214  50.4(^ 

-11  1638.1 

8.6 

8.3 

0.57 

25 
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rOR  TRANSIT  AT  WASHINGTON. 


D«to. 


Apr.  1 
2 
3 
4 
5 

6 

7 

6 

9 

10 

11 

13 
14 
15 

16 
17 

.  18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 


BCay 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 


Mean 

Time 

of 

Tnnsit 


h    m 
2128.0 

21  28.5 

2129.1 

2129.6 

2130.2 

2130.7 
21  31.2 
2131.7 
21  32.2 
21  32.7 

2133.2 
2133.7 
2134.2 
21  34.7 
21  35.2 

2135.7 
2136.2 
2136.6 
21  37.1 
21  37.5 

2138.0 
2138.4 
2138.9 
21  39.3 
2139.7 

21  40.1 
21 40.5 
2141.0 
21  41.4 
2141.9 

21  42.3 
21  42.8 
21  43.2 
21  43.7 
21  44.1 

21  44.6 
21  45.0 
21  45.5 
21  46.0 
21 46.5 

21  47.0 
21  47.5 
21  48.0 
21  48.5 
31  49.0 

21 49.5 
2150.0 


Apparent 

B.AMeiiaioii 

at 

Tnuidt 


h  m    I 
22 10  20.06 

22  14  50.40 

22  19  20.31 

2223  49.77 

22  28 18.79 

22  32  47.38 
22  3715.54 
224143.26 
22  46  10.56 
22  50  37.45 

2255  3.95 

22  59  30.07 

23  3  55.82 
23  821.22 
231246.28 

231711.04 
23  21  35.521 
23  25  59.74 
23  30  23.72 
23  34  47.50 

233911.10 
23  43  34.53 
23  47  57.83 
235221.03 
23  5644.17 

0  1  7.25 
0  530.31 
0  953.39 
0  U  16.50 
0 18  39.67 

023  2.93 
0  2726.31 
0  31  49.84 
0  3613.54 
0  40  37.44 

0  45  1.57 
0  49  25.97 
0  53  50.67 

0  58  15.69 

1  241.05 

1  7  6.80 
11132.97 
115  59.59 
1  20  26.69 
1 24  54.32 

1  29  22.50 
133  51.27 


Apparent 
DeoUnation 


Unation 
at 
Transit. 


O       t       It 

-1 1  37  42.9 
111638.1 
10  55  12.8 
10  33  27.8 
101123.5 

-  9  49  0.5 
92619.4 
9  320.9 
840  5.4 
8 16  33.6 

>  7  52  46.2 
7  28  43.7 
7  4  26.7 
63955.9 
61511.8 

-  55015.0 
525  6.1 
4  59  45.7 
4  34  14.5 
4   833.1 

-  3  42  42.0 
3  16  42.0 
25033.6 
2  24  17.5 
1  57  54.3 

-  1  31  24.7 
1    4  49.2 

0  38  8.6 
-01133.5 
+  01525.3 

+  04217.2 

1  911.7 
136  8.0 

2  3  5.5 
230  3.4 

+  257   1.0 

3  23  57.9 
35053.2 

4  17  46.3 
4  44  36.7 

^  51123.5 
538  6.2 
6  4  44.1 
6  31 16.4 
6  57  42.7 

+  724  2.1 
4-  75014.1 


Hor. 
For. 


SemJ- 
dfaim. 


$1 
8.7 

8.6 

8.5 

8.4 
8.4 

8.3 
8.3 
8.2 

8.2 
8.1 

8.0 
8.0 
7.9 
7.9 
7.9 

7.8 
7.8 
7.7 
7.7 
7.6 

7.6 
7.5 
7.5 
7.4 
7.4 

7.4 
7.3 
7.3 
7.2 
7,2 

7.1 

7.1 
7.1 
7.0 
7.0 

7.0 
6.9 
6.9 
6.9 
6.9 

6.8 
6.8 
6.8 
6.7 
6.7 

6.7 
6.7 


// 
8.4 

8.3 

8.2 

8.2 

8.1 

8.1 
8.0 
8.0 
7.9 
7.9 

7.8 
7.8 
7.7 
7.7 
7.6 

7.6 
7.5 
7.5 
7.4 
7.4 

7.4 
7.3 
7.3 
7.2 
7.2 

7.1 
7.1 
7.1 
7.0 
7.0 

7.0 
6.9 
6.9 
6.8 
6.8 

6.8 
6.7 
6.7 
6.7 
6.6 

6.6 
6.6 
6.6 
6.5 
6.5 

6.5 
6.5 


8.T.of 
Sem. 
PaM. 

Mer. 


a 

0.57 
0.57 
0.56 
0.56 
0.55 

0.55 
0.54 
0.54 
0.53 
0.53 

0.53 
0.52 
0.52 
0.52 
0.51 

0.51 
0.50 
0.50 
0.50 
0.49 

0.49 
0.49 
0.48 
0.48 
0.48 

0.48 
0.47 
0.47 
0.47 
0.47 

0.46 
0.46 
0.46 
0.46 
0.45 

0.45 
0.45 
0.45 
0.45 
0.44 

0.44 
0.44 
0.44 
0.44 
0.43 

0.43 
0.43 


Date. 


Time 

of 

Transit 


Mayn 
18 
19 
20 
21 

22 

23' 
24 
25 
26 

27 

28 
29 
30 
31 

June  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 

32i 


h    m 
2150.0 

2150.6 

21  51.1 

2151.7 

2162.3 

21  52.9 
21  53.5 
2154.1 
2154.7 
2155.4 

2156.0 
2156.7 

21  57.4 
2158.2 
2158.9 

2159.7 

22  0.4 
22  1.2 
22  2.0 
22  2.8 

22  3.6 

22  4.5 

22  5.3 

22  6.2 

22  7.1 

22  8.0 
22  8.9 
22  9.9 
2210.9 
2211.9 

22 12.9 
2213.9 
2214.9 
2216.0 
2217.1 

2218.2 
2219.3 
2220.5 
2221.7 
2222.9 

2224.0 
2225.2 
2226.4 
2227.6 

2228.8 

2230.1 
2231.4 


Apparent 

B.  Ascension 

at 

Transit. 


h  m    a 
133  51.27 

13820.66 

1  42  50.71 

14721.44 

1  51  52.89 

16625.10 

2  0  58.06 
2  5  31.87 
210  6.50 
214  41.98 

21918.35 
223  55.65 
228  33.89 
2  33  13.08 
2  37  53.25 


AwMrent 

DeoUnation 

at 

Transit. 


o      i     n 

^  75014.1 
81618.0 
84213.1 
9  7  58.7 
9  33  34.2 

•I-  95858.9 
102412.0 

10  4912.9 

11  14   0.9 
11383.5.3 

+12  255.4 
1227  0.4 
125049.7 
13 14  22.6 
13  37  38.3 


24234.42+14 
24716.60 
2  51  50.80 

2  5644.04 

3  129.33 


3  615.69|+15 
311   3.13 
315  51.65 
32041.26 
32531.97 


33023.78+17 
3  35 16.71 
3  40  10.75 
3  45  5.90 
3  50  2.18 


3  54  59.57 

3  59  58.07 

4  4  57.67 
4  958.37 
415  0.17 

4  20  3.04 
4  25  6.96 
4  3011.92 
4  35 17.90 
4  40  24.88 


4  45  32. 
4  5041.72 

4  5551.52 

5  1   2.19 
5  613.70 


5 11 26.01 


036.2 
14  23  15.6 

14  4535.7 

15  7  35.8 
152915.2 


5033.21 
161129.1 
16  32  2.1 
16  5211.6 
171156.8 


31 17.3 
175012.3 
18  841.1 
1826  43.0 
18  44 17.4 


+19  123.6 
1918  0.8 
1934  8.6 

19  49  46.2 

20  4  53.1 

+20 19  28.5 
203332.0 

20  47  2.9 

21  0  0.7 
211224.8 


83+21  24  14.7 
213529.7 
2146  9.4 

21  56 13.3 

22  540.9 


+2214  31.8 


5]639.08r|.2222  45.5 


Hor. 
Par. 


// 


Semi 


6.7 
6.6 
6.6 
6.6 
6.5 

6.5 
6.5 
6.4 
6.4 
6.4 

6.4 
6.3 
6.3 
6.3 
6.3 

6.3 
6.2 
6.2 
6.2 
6.2 

6.1 
6.1 
6.1 
6.1 
6.0 

6.0 
6.0 
6.0 
6.0 
5.9 

5.9 
5.9 
5.9 
5.9 
5.8 

5.8 
5.8 
5.8 
5.8 
5.8 

6.7 
5.7 
5.7 
5.7 
5.7 

6.7 


8.T.of 


Her. 


6.5 
6.4 
6.4 
6.4 
6.3 

6.3 
6.3 
6.S 
6.2 
6.3 

6.9 
6.1 
6.1 
6.1 
6.1 

6.0 
6.0 
6.0 
6.0 
5.9 

6.9 

5.9 

6.9 

5. 

5. 


9 


6.1 
5. 


8 
6.8 
5.8 
5.7 

6.7 
5.7 
5.7 
6.7 
6.6 

5.6 
6.6 
6.6 
6.6 
6.6 

6.6 
6.5 
5.5 
5.5 
5.5 

5.6 

5.71  5.5 


8  0 


a 
0.43 

0.43 

0.43 

0.43 

0.43 

0.43 
0.42 
0.42 
0.42 
0.42 

0.42 

0.42i 

0.42 

0.42 

0.42 

0.41 
0.41 
0.41 
0.41 
0.41 

0.41 
0.41 
0.4] 
0.41 
.41 


8  0 


.41 
0.41 
0.41 
0.40 
0.40 

0.40 
0.40 
0.40 
0.40 
0.40 

0.40 
0.40 
0.40 
0.40 
0.40 

0.40 
0.40 
0.40 
0.39 
0.39 

0.39 
0.39 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mesn 

Time 

of 

Transit 

Appsrent 

R.AMenBi4Mi 

at 

Transit 

Apparent 

Deounation 

at 

Transit 

Hor. 
Par. 

II 
5.7 

Semi- 
dJam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

HeaxL 

Time 

of 

Transit 

Apparent 

K.  Ascension 

at 

Transit 

Apparent 

Deolbation 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

aT.of 

Sem. 
Pass. 
Mer. 

July  I 

h    m 
2230.1 

b  m    8 
51126.01 

O       1        II 

+2214  31.8 

II 
5.5 

0.39 

Aug.  16 

h    m 
2328.6 

h  m    B 
9  1 1  30.45 

O       /       // 

+171838.4 

5.2 

II 
5.0 

0.35 

2 

22  31.4 

51639.03 

222245.5 

5.7 

5.5 

0.39 

17 

23  29.6 

9  16  28.45 

16  58  4.8 

5.2 

5.0 

0.35 

3 

22  32.7 

52152.87 

2230  21.6 

5.6 

5.4 

0.39 

18 

23  30.6 

92125.42 

1637  2.5 

5.2 

5.0 

0.35 

4 

2234.0 

527   7.33 

22  37 19.6 

5.6 

5.4 

0.39 

19 

23  31.6 

92621.35 

161532.2 

5.2 

5.0 

0.35 

5 

2235.3 

5  32  22.42 

22  43  39.3 

5.6 

5.4 

0.39 

20 

23  32.6 

9  31  16.27 

155334.5 

5.2 

5.0 

0.35 

6 

22  36.6 

53738.09 

+22  49  20.3 

5.6 

5.4 

0.39 

21 

23  33.6 

9  3610.18 

+153110.1 

5.2 

5.0 

0.35 

7 

2237.9 

54254.28 

22  54  22.2 

5.6 

5.4 

0.39 

22 

23  34.5 

941   3.08 

15  819.6 

5.2 

5.0 

0.35 

8 

22  39.2 

54810.95 

22  58  44.9 

5.6 

5.4 

0.39 

23 

23  35.4 

9  45  55.00 

14  45  3.8 

5.2 

5.0 

0.35 

9 

22  40.6 

55328.06 

23  228.0 

5.6 

5.4 

0.39 

24 

23  36.3 

9  50  45.93 

14  2123.4 

5.2 

5.0 

0.34 

10 

2241.9 

5  58  45.54 

23  531.3 

5.5 

5.3 

0.39 

25 

2337.2 

9  55  35.89 

13  5719.1 

5.2 

5.0 

0.34 

11 

2243.3 

6  4   3.36 

+23   754.5 

5.5 

5.3 

0.39 

26 

2338.1 

10  024.91 

+13  3251.6 

5.2 

5.0 

0.34 

12 

2244.6 

6  921.45 

23  9  37.7 

5.5 

5.3 

0.39 

27 

23  39.0 

10  512.99 

13  8   1.5 

5.2 

6.0 

0.34 

13 

2246.0 

6  14  39.76 

23  10  40.7 

5.5 

5.3 

0.39 

28 

2339.8 

1010  0.15 

124249.7 

5.2 

5.0 

0.34 

14 

2247.3 

619  58.24 

2311   3.1 

5.5 

5.3 

0.38 

29 

23  40.7 

1014  46.41 

12  17  16.7 

5.2 

5.0 

0.34 

15 

2248.7 

62516.85 

23 10  45.0 

5.5 

5.3 

0.38 

30 

2341.5 

101931.79 

11  51  23.4 

5.2 

5.0 

0.34 

16 

2250.0 

6  30  35.52 

+23  946.2 

5.5 

5.3 

0.38 

31 

23  42.3 

102416.31 

+112510.4 

5.2 

5.0 

0.34 

17 

2251.4 

63554.21 

23  8  6.5 

5.4 

5.3 

0.38 

Septl 

23  43.1 

1028  59.97 

10  5838.6 

5.2 

5.0 

0.34 

18 

22  52.8 

6  41 12.86 

23  546.1 

5.4 

5.3 

0.38 

2 

23  43.9 

10  33  42.81 

103148.6 

5.2 

5.0 

0.34 

19 

2254.2 

646  31.43 

23  245.1 

5.4 

5.2 

0.38 

3 

23  44.6 

10  3824.86 

10  4  41.3 

5.1 

5.0 

0.34 

20 

2255.6 

6  51 49.87 

2259  3.4 

5.4 

5.2 

0.38 

4 

2345.3 

1043  6.16 

93717.2 

5.1 

5.0 

0.34 

21 

2256.9 

657  8.11 

+2254  41.2 

5.4 

5.2 

0.38 

5 

2346.0 

10  47  46.71 

+  9  937.1 

5.1 

5.0 

0.34 

22 

2258.3 

7  226.11 

22  49  38.5 

5.4 

5.2 

0.38 

6 

2346.7 

105226.56 

84141.8 

5.1 

5.0 

0.34 

23 

2259.6 

7  743.81 

22  43  55.5 

5.4 

5.2 

0..38 

7 

23  47.4 

1057  5.74 

81332.0 

5.1 

5.0 

0.34 

24 

23   1.0 

713   1.17 

22 .37  32.4 

5.4 

5.2 

0.38 

8 

23  48.1 

11    144.28 

7  45  8.4 

5.1 

5.0 

0.33 

25 

23  2.3 

7  18 18.14 

22  3029.3 

5.4 

5.2 

0.37 

9 

23  48.6 

11   6  22.21 

7 16  31.8 

5.1 

5.0 

0.33 

26 

23  3.6 

7  23  34.67 

+222246.4 

5.4 

5,2 

0.37 

10 

2349.5 

1110  59.57 

+  647  42.8 

5.1 

5.0 

0.33 

27 

23  4.9 

728  50-72 

22 14  24.0 

5.4 

5.2 

0.37 

11 

23  50.2 

11  15  36.38 

61842.2 

5.1 

5.0 

0.33 

28 

23  6.2 

734   6.24 

22  522.3 

5.3 

5.2 

0.37 

12 

23  50.9 

112012.70 

5  49  30.8 

5.1 

5.0 

0.33 

29 

23  7.5 

7  3921.18 

215541.6 

5.3 

5.2 

0.37 

13 

23  51.5 

1124  48.55 

520  9.1 

5.1 

5.0 

0.33 

30 

23  8.8 

7  44  35.49 

21  45  22.4 

5.3 

5.1 

0.37 

14 

2352.2 

11292.3.98 

4  5038.1 

5.1 

5.0 

0  33 

31 

2310.1 

749  49.14 

+21 34  25.0 

5.3 

5.1 

0.37 

15 

23  52.8 

113359.03 

+  420  58.3 

5.1 

5.0 

0.33 

Aug.  1 

2311.4 

7  55  2.08 

21  22  49.8 

5.3 

5.1 

0.37 

16 

23  53.4 

1138  33.74 

35110.6 

5.1 

5.0 

0.33 

2 

2312.6 

8  014.26 

2110  37.1 

5.3 

5.1 

0.37 

17 

23  54.0 

1143  8.13 

32115.6 

5.1 

5.0 

0.33 

3 

2313.8 

8  525.67 

20  57  47.3 

5.3 

5.1 

0.37 

18 

2354.6 

1147  42.26 

25114.0 

5.1 

5.0 

0.33 

4 

2315.0 

8 10  36.26 

20  44  20.9 

5.3 

5.1 

0.36 

19 

23  55.3 

115216.18 

221   6.7 

5.1 

5.0 

0.33 

5 

2316.2 

8 15  46.00 

+20  30  18.4 

5.3 

5.1 

0.36 

20 

23  55.9 

115649.92 

+  150  54.3 

5.1 

5.0 

0.33 

6 

2317.4 

820  54.86 

201540.3 

5.3 

5.1 

0.36 

21 

23  56.5 

12  123.53 

1 20  37.4 

5.1 

5.0 

0.33 

7 

2318.^ 

826  2.82 

20  0  27.1 

5.3 

5.1 

0.36 

22 

33  57.1 

12  557.05 

0  5017.0 

5.1 

5.0 

0.33 

8 

2319.8 

8  31  9.85 

1944  39.3 

5.3 

5.1 

0.36 

23 

23  57.8 

12 10  30.52 

+  019  53.7 

5.1 

5.0 

0.33 

9 

2321.0 

8  36 15.91 

192817.4 

5.3 

5.1 

0.36 

24 

23  58.4 

1215  3.99 

-010  31.8 

5.1 

5.0 

0.33 

10 

2322.1 

84121.00 

+191122.0 

5.2 

5.1 

0.36 

25 

23  59.0 

1219  37.49 

-  0  40  58.6 

5.1 

5.0 

0.33 

11 

2323.2 

84625.10 

>8  53  53.7 

5.2 

5.1 

0.36 

26 

2359.6 

122411.06 

1 11  26.1 

5.1 

5.0 

0.33 

12 

2324.3 

85128.20 

183553.0 

5,2 

5.1 

0.36 

28 

0  0.2 

1228  44.76 

1  41  53.5 

5.1 

5.0 

0.33 

13 

2325.4 

85630.29 

181720.5 

5.2 

5.1 

0.36 

29 

0  0.8 

123318.62 

21220.1 

5.1 

5.0 

0.33 

14 

2326.5 

9   131.37 

17  58 16.8 

5.2 

5.0 

0.35 

30 

0   1.4 

12  3752.68 

24245.1 

5.1 

5.0 

0.33 

15 

2327.6 

9  6  31.43 

+17  38  42.6 

5.2 

5.0 

0.35 

31 

0  2.0 

124226.98-313   7.7 

5.1 

5.0 

0.33 

16 

2328.6 

91130.45'+171838.4 

5.2 

5.0 

0.35 

32 

0  2.7 

1247    1.55-  34327.2 

5.1 

5.0 

0.33 
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rOR  TBANSIT  AT  WASHINGTON. 

Bate. 

Mean 

Time 

of 

TnuiBit 

Apparent 

R.  ABceosion 

at 

Tranait. 

Apparent 

Declination 

at 

Tranait. 

Hor. 
Par. 

5.1 

Semi 
diam. 

// 
5.0 

aT.of 

Sem. 
Paaa. 

Her. 

Date. 

Mean 

Time 

of 

Tranait. 

Apparent 

KANoenaion 

at 

Tianait. 

Apparent 

DeclInAtiott 

at 

Tranaitk 

Hor. 
Par. 

II 
5.4 

8.Tjof 

dent-l  Paai. 
dian.  Mflr. 

//     • 
5.2  0.37 

Oct.    1 

h    m 
0   2.0 

h  m     ■ 
12  4226.98 

O       /       // 

-313   7.7 

0.33 

Nov.  16 

h    m 
0  45.2 

b  m     8 
16  27   5.43 

O        1       II 

-22   4  24.6 

2 

0   2.7 

12  47    1.55 

343  27.2 

5.1 

5.0 

0.33 

17 

0  46.6 

16  3224.47 

221819.1 

5.4 

5.2|  0.38 

3 

0   3.3 

125136.44 

4  13  42.8 

5.1 

5.0 

0.33 

18 

0  48.0 

16  37  44.54 

223134.6 

5.4 

5.2  0.38 

1 

4 

0   4.0 

1256  11.69 

4  43  53.0 

5.1 

5.0 

0.33 

19 

0  40.4 

16  43  5.63 

22  44  10.5 

5.4 

5.2  0.38 

5 

0   4.6 

13   047.34 

5 13  59.6 

5.1 

5.0 

0.33 

20 

050.8 

16  48  27.69 

2256  6.2 

5.4 

5.:^  0.38 

6 

0   5.3 

13   523.43 

-  5  43  59.0 

5.2 

5.0 

0.33 

21 

0  52.3 

165350.66 

-23  721.2 

1    5.4 

;  5.3|0.38 

7 

0   5.9 

1310   0.01 

6  13  51.5 

5.2 

5.0 

0.33 

22 

0  53.7 

16  59  14.51 

23  17  54.9 

\   5.4 

:   5..1i0.3d 

8 

0   6.6 

131437.11 

6  43  36.3 

5.2 

5.0 

0.33 

23 

0  55.2 

17   4  39.19 

23  27  46.9 

5.5 

5.3, 0.38 

9 

0   7.3 

13  19  14.76 

7  13  12.6 

5.2 

5.0 

0.34 

24 

0  56.6 

17  10   4.64 

23  36  56.6 

5.5 

5..1I  0.38 

10 

0  ao 

132353.01 

7  42  39.8 

5.2 

5.0 

0.34 

25 

0  58.1 

171530.83 

23  4523.6 

5.5 

5.3|0.39 

11 

0  ar 

132831.89 

-  81157.0 

5.2 

5.0 

0.34 

26 

0  59.6 

17  20  57.69 

-2353  7.6 

5.5 

5.3 

0.39 

IS 

0   9.4 

13  33  11.46 

841    3.3 

5.2 

5.0 

0.34 

27 

1    1.1 

1726  25.17 

24   0   8.2 

5.5 

5.3  0.39  ;| 

J3 

0  10.1 

1337  51.74 

9  9  58.1 

5.2 

5.0 

0.34 

28 

1    2.6 

17  3153.20 

24   6  25.0 

5.5 

5.3 

0.39 

14 

0  10.8 

13  42  32.78 

9  38  40.6 

5.2 

.5.0 

0.34 

29 

1    4.2 

17  37  21.73 

24  1 1  57.8 

5.5 

5.3|  0.3» 

15 

011.6 

134714.61 

10   710.0 

5.2 

5.0 

0.34 

30 

1    5.7 

174250.68 

24  1646.1 

5.5 

5.3;  0.39 

16 

0  12.4 

13  51  57.28 

-10  3525.0 

52 

5.0 

0.34 

Dec  1 

1    7.3 

17  4620.00 

-24  20  49.9 

5.5 

5.4!  0.39 

17 

013.2 

1356  40.82 

11    326.4 

5.2 

5.0 

0.34 

2 

1    8.8 

17  5349.60 

24  24   8.9 

5.6 

5.4  0.39 

18 

0  14.0 

14    125.26 

1131  11.7 

5.2 

5.0 

0.34 

3 

110.4 

17  50  19.44 

24  26  42.8 

5.6 

5.4  0.39 

19 

014.8 

14   6  10.63 

1 1  58  40.8 

5.2 

5.0 

0.34 

4 

IU.9 

16   4  49.43 

24  28  31.5 

5.6 

5.4  0.39 

20 

0  15.7 

14  10  56.97 

12  25  53.0 

5.2 

5.0 

0.34 

5 

113.5 

181019.51 

24  2935.0 

5.6 

5.4 

0.39  1 

2\ 

0  16.5 

14  15  44.32 

-125247.3 

5.2 

5.0 

0.34 

6 

1  15.0 

181549.59 

-242953.2 

5.6 

5.4 

o.:«) 

S-2 

017.4 

14  20  32.71 

1319  23.1 

5.2 

5.0 

0.35 

7 

1  16.6  1821  19.63 

24  29  26.0 

5.6 

5.4 

0.40 

8:i 

018.3 

14  2522.16 

13  4539.4 

5.2 

5.0 

0.35 

8 

1  18.1 

1826  49.54 

24  2813.4 

5.6 

5.4 

e.40- 

!24 

0  19.2 

14.30  12.69 

14  1135.4 

5.2 

5.0 

0.35 

9 

1  19.7 

163219.26 

24  26  15.5 

5.6 

5.4 

0.40 

25 

020.1 

14:)5   4.34 

14  37  10.3 

5.2 

5.1 

0.35 

10 

121.2 

18  37  48.73 

24  2332.3 

5.6 

5.4|e.40 1 

96 

021.0 

14  :)9  57.13 

-15  223.4 

5.2 

5.1 

0.35 

11 

122.8 

18  4317.87 

-24  20   4.0 

5.6 

5.5 

0.40  1 

87 

021.9 

14  44  51.08 

1527  14.0 

5.3 

5.1 

0.35 

12 

124.3 

1848  46.62 

24  1550.7 

5.7 

5.5:0.40  1 

26 

0  22.9  14  49  46.22 

155141.2 

5.3 

5.1 

0.35 

13 

125.9 

1854  14.91    24  1052.5 

5.7 

5.5 

0.40 

29 

02.3.9  14  54  42.56 

1615  44.2 

5.3 

5.1 

0.35 

14 

127.4 

1859  42.67 

24   5  9.6 

5.7 

5.5 

0.40 

30 

024.9 

14  5940.10 

16  39  22.0 

5.3 

5.1 

0.35 

15 

128.9 

19   5  9.85 

235642.4 

5.7 

5.5 

0.40 

31 

025.9 

15   4  38.86 

-17  233.8 

5.3 

5.1 

0.36 

16 

130.4 

191036.41 

-23  5131.2 

5.7 

5.5 

0.40 

Nov.  1 

027.0i  15  9  38.85 

17  2518.9 

5.3 

5.1 

0..36 

17 

131.9 

19  16  2.26    23  4336.2 

5.7 

5.51 0.40 

2 

0  28.1 

15  14  40.07 

1747  36.5 

5.3 

5.1 

0.36 

18 

133.4 

192127.40 

23  34  57.7 

5.7 

5.6: 0.40 

3 

0  29.2 

15  1942.54 

18  925.9 

5.3 

5.1 

0.36 

19 

134.8 

1926  51.71    23  2536.1 

5.6 

5.6  0.40  , 

4 

0  30.3 

1524  46.24 

183046.2 

5.3 

5.1 

0.36 

20 

136.2 

1932  15.16   231531.8 

5.8 

5.6 

0.40 

6 

031.4 

152951.18 

-18  51  36.6 

5.3 

5.1 

«.36 

21 

137.6 

19  37  37.7i 

-23   445.3 

5.8 

5.6 

0.40 

6 

0  32.6 

15  34  57.36 

191156.3 

5.3 

5.1 

0.36 

22 

139.0 

19  42  5.9.38 

22  S3  17.0 

5.8 

5.Gj0.4l| 

7 

0  3.3.8 

15  40   4.78 

19  3144.7 

5.3 

5.1 

0.36 

23 

140.4 

194619.90 

2241    7.4 

5.6 

5.(1 0.41 

8 

0  35.0 

15  4513.43 

19  51    0.9 

5.3 

5.1 

0.37 

24 

1  41.8 

19  53  39.46 

22  28  17.0 

5.6 

5.1? 

0.41 

9 

0  36.2 

155023.30 

20   944.1 

5.3 

5.2 

0.37 

25 

143.2 

19  58  57.93 

22  14  46.4 

5.6 

&7 

0.41 

10 

0 .37.4 

155534.39 

-20  27  53.6 

5.3 

5.2 

0.37 

26 

144.6 

20   4  15.27 

-22  036.1 

5.9 

5.7 

0.41 

11 

0  38.7 

16  0  46.68 

20  45  28.8 

5.4 

5.2 

0.37 

27 

1  45.9 

20   931.45 

214546.8 

5.9 

5.7i  0.41 

12 

0  40.0  16   6   0.14 

21   228.9 

5.4 

5.2  0.37 

28 

147.2 

2014  46.43 

21  30  19.0 

5.9 

5.7  0.41 

13 

0  41.3  1611  14.77 

21  18  53.1 

5.4 

5.2i  0.37 

29 

1  48.5 

2020   0.19 

21  14  13.4 

5.9 

5.7  0.41 

■ 

14 

0  42.6,  16  16  30.54 

21.34  40.8 

5.4 

5.2| 

0.37 

30 

149.8 

2025  12.69    2057  30.5 

5.9 

5.7;  0.41 

1 

15 

0  43.9  162147.44 

-2149  51.6 

5.4 

5.2 

0.37 

31 

151.0 

20  30  93.8d,'^20  40  1 1 .4 
203533.761-2028  16.3 

5.9 

6.7  0.41 

[ 

16 

0  45.2  1627   5.43-22  4  24.6 

5.4 

5.21 

0.37 

32 

152.2 

6.0 

5.8i 

0.411 

MARS,   1883. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Tmnalt 

Apparent 
R.  Ascension 

St 

Transit 

ApiMirent 

DeoUnntion 

«t 

Transit. 

Hot. 
Par. 

6.1 

Semi* 
dinm. 

// 
3.5 

8.T.of 
Sem. 

P>«8S. 

Mer. 
0.26 

Dnte. 

Mean 

Tlm-s 

of 

Transit 

Apparent 
R.  Ascension 

at 
Transit 

Apnarent 

DIecnnation 

at 

Transit 

Hor. 
Par. 

// 
8.1 

Semi- 
diam. 

// 
4.6 

8.T.of 
Sem 
Paps. 
Mer. 

0.32 

Oct.    I 

h    m 
1858.9 

h  m    s 
7  42  20.75 

+2214  26.0 

Nov.  16 

h    m 
1727.7 

h   m     s 
9  12  13.34 

O        /        // 

+  181724.8 

2 

18  57.3 

744  42.11 

22   9  55.7 

6.1 

3.5 

0.26 

17 

17  25.2 

913  39.31 

18  13  2.4 

8.2 

4.7 

0.33 

3 

18  55.7 

7  47   2.59 

22   5  20.6 

6.2 

3.5 

0.26 

18 

17  22.6 

9  15   3.61 

18   8  46.3 

8.2 

4.7 

0.33 

4 

1854.1 

7  49  22.17 

22  0  40.8 

6.2 

3.5 

0.26 

19 

1720.1 

91626.19 

18  4  36.7 

8.3 

4.7 

0.33  1 

5 

1852.5 

7  51  40.84 

21  55  56.4 

6.2 

3.6 

0.26 

20 

17  17.5 

917  47.03 

18  034.1 

8.4 

4.8 

0.34  I 

6 

18  50.8 

7  53  58.59 

+2151    7.7 

6.3 

3.6 

0.26 

21 

1714.9 

919  6.08 

+1756  38.8 

8.4 

4.8 

0..34 

71  18  49.2 

75615.40 

21  46  14.9 

6.3 

3.6 

0.26 

22 

17  12.2 

9  20  23.:)2 

175251.1 

8.5 

4.8 

0.34 

8  1847.5 

75831.28 

2141  182 

6.3 

3.6 

0.27 

2:) 

17   9.6 

9  21  38.70 

174911.4 

8.6 

4.9 

0.34 

9 

1845.8 

8  0  46.22 

213617.8 

6.4 

3.6 

0.27 

24 

17   6.9 

9  22  52.19 

17  45  39.9 

8.6 

4.9  0.35 

10 

1844.1 

8  3  0.21 

21  31  13.9 

6.4 

3.7 

0.27 

25 

17   4.1 

9  24   3.75 

17  4216.9 

*8.7 

5.0  0.35 

11 

1842.4 

8   513.23 

+2126  6.6 

6.4 

3.7 

0.27 

26 

17    1.3 

9  2513.34 

+17  39   2.9 

8.8 

5.0 

0.35 

12 

1840.7 

8   7  25.28 

212056.2 

6.5 

3.7 

0.27 

27 

1658.5 

9  26  20.93 

17  35  58.1 

8.8 

5.0 

0.36 

13 

1838.9 

8  936.34 

21  1542.8 

6.5 

3.7 

0.27 

28 

1665.7 

927  26.47 

17  33   2.7 

8.9 

5.1 

0.36 

14 

18  37. 1 

81146.41 

21  1026.7 

6.6 

3.7 

0.27 

2<> 

16  52.8 

9  28  29.93 

173017.1 

9.0 

5.1 

0.36  1 

15 

1835.3 

813  55.48 

21    5  8.1 

6.6 

3.8 

0.27 

30 

16  49.9 

92931.27 

172741.7 

9.0 

5.2 

0.37 

16 

1833.5 

816   3.53 

+20  5947.3 

6.6 

3.8 

0.27 

Dec.  1 

1647.0 

9  30  30.46 

+172516.7 

9.1 

6.2 

0.37 

17 

1831.7 

8  18  10.54 

20  54  24.4 

6.7 

3.8 

0.27 

2 

1644.0 

93127.46 

1723  2.3 

9.2 

5.2 

0.37 

18 

1829.9 

82016.50 

20  48  59.6 

6.7 

3.8  0.28 1 

3 

1641.0 

9  3222.23 

1720  589 

9.3 

5.3 

0.37 

19 

1828.0 

82221.41 

20  43  33.3 

6.8 

3.8 

0.28 

4 

16  37.9 

9  33  14.73 

1719  6.8 

9.3 

5.3 

0..38 

20 

1826.2 

8  24  25.24 

20  38  5.7 

6.8 

3.9 

0.28 

5 

1634.8 

9  34   4.93 

171726.1 

9.4 

5.4 

0.38 

21 

1824.3 

8  26  27.98 

+20  32  37.0 

6.8 

3.9 

0.28 

6 

1631.6 

9  34  52.e0 

+1715  57.2 

9.5 

5.4 

0.38 

22 

1822.3 

8  2829.61 

2027  7.4 

6.9 

3.9 

0.28 

7 

1628.4 

9  35  38.29 

17 14  40.4 

9.6 

5.5 

0.38 

23 

1820.4 

8  30  30.10 

202137.1 

6.9 

3.9 

0  28 

8 

1625.2 

93621.38 

1713:^6.0 

9.7!   5.5 

0.39 

24 

18  18.5 

8  32  29.45 

2016   6.4 

6.9 

4.0 

0.28 

9 

1622.0 

937   2.02 

1712  44.2 

9.7 

5.6 

0.39 

25 

18  16.5 

8  34  27.62 

20  10  35.7 

7.0 

4.0 

0.28 

10 

16  18.7 

9  37  40.16 

1712  6.2 

9.8 

5.6 

0.39 

26 

1814.5 

83624.60 

+20  6  5.1 

7.0 

4.0 

0.28 

11 

16  15.4 

9  3815.76 

+171139.3 

9.9 

5.6 

0.40 

27 

18  12.5 

8  3820.38 

1959349 

7.1 

4.0 

0.29 

12 

16  12.0 

9  38  48.79 

171126.9 

10.0 

5.7 

0.40 

28 

18J0.5 

8  4014.94 

19  54   5.4 

7.1 

4.1 

0.29 

13 

16   8.5 

939  19.20 

171128.2 

10.1 

5.8 

0.40 

29 

18  8.4 

8  42  8.26 

19  48  liG.S 

7.2 

4.1 

0.29 

14 

16   5.1 

9  39  46.94 

171143.4 

10.2 

5.8  0.41    1 

30 

18  6.4 

844   0.29 

1943  9.3 

7.2 

4.1 

0.29 

15 

16   1.5 

940  11.97 

1712  12.7 

10.2 

6.8 

0.41 

31 

18  4.3 

84551.04 

+193743.2 

7.3 

4.1 

0.29 

16 

1558.0 

9  40  34.24 

+1712  56.4 

10.3 

5.9 

0.41 

Nov.  1 

18  2.2 

8  47  40.49 

19  3218.9 

7.3 

4.2 

0.29 

17 

15  54.4 

9  40  53.70 

1713  54.8 

10.4    5.9 

1 

0.42 

2 

18  0.0 

8  49  28.62 

1926  56.4 

7.4 

4.2 

0.30 

16 

15  50.7 

9  41  10.30 

17  15   8.0 

10.5    0.0 

0.42 

3 

1757.9 

851  15.41 

192136.0 

7.4 

4.2 

0.30 

19 

1547.0 

9  4124.00 

1716  36.3 

10.6'   6.0 

0.42 

4 

1765.7 

8  53  0.85 

19  16  18.0 

7.4 

4.2 

0.30 

20 

1543.3 

9  4134.74 

17  18  19.7 

10.7 

6.1 

0.43 

5 

1753.5 

8  54  44.91 

+1911    2.7 

7.5 

4.3 

0.30 

21 

1539.5 

9  4 1  42.49 

+172018.5 

10.8    6.1 

0.43 

6 

1751.3 

85627.58 

19  550.3 

7.6 

4.3 

0.30 

22 

1535.7 

9  4147.20 

1722  33.0 

10.9    6.2 

0.43 

7 

17  49.0 

8  58   8.84 

19  041.0 

7.6 

4.3 

0.30 

2:) 

1531.8 

94148.82 

1725  3.1 

11.0    6.2 

0.43 

8 

17  46.7 

8  69  48.67 

1855.35.2 

7.6 

4.4 

0.31 

24 

1527.8 

94147.32 

17  2748.7 

11.0,   6.3 

0.44 

9 

17  44.4 

9   127.05 

1850  33.1 

7.7 

4.4 

0.31 

25 

1523.8 

94142.66 

17  30  50.0 

11.1 

6.4 

0.44 

10 

1742.1 

9  3  3.96 

+184534.9 

7.8 

4.4 

0.31 

26 

1519.7 

9  4134.82 

+17  34   6.9 

11.2    6.4 

0.44 

11 

1739.8 

9  4  39.38 

1840  41.0 

7.8 

4.5 

0.31 

27 

1515.5 

94123.78 

17  3739.4 

11.3    6.4 

0.45 

12 

17  37.4 

9  613.30 

183551.6 

7.9 

4.5 

0.31 

28 

1511.4 

941   9.49 

17  4127.3 

11.4    6.5 

0,45 

13 

17  35.0 

9  7  45.68 

1831    7.0 

7.0 

4.5 

0.32 

29 

15  7.1 

9  40  51.94 

17  45  30.6 

11.5    6.6 

1 

0.45 

14 

1732.6 

9  916.50 

182627.5 

8.0 

4.6 

0.32 

30 

16  2.9 

94031.11 

174949.1 

11.6    6.6 

0.45 

15 

17  30.1 

91045.73+182153.3 

8.0 

46 

0.32 

31 

14  58.6 

940   7.00 

+1754  22.6 

11.6    6.6 

1 

0.46 

16 

17  27.7 

9  12  13.34 

+18  1724.8 

8.1 

4.6 

0.32 

32 

14  54.2 

9  39  39.61 

+17  5910.9 

11.7 

!   6.7 

0.46 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Jan.  0 
1 
2 
3 
4 

5 

f> 
7 

8 
9 

10 
1] 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 

26 
27 

28 
29 

30 

31 

Feb.  J 

2 

3 


Mean 

Time 

of 

Tronait 


h    m 
10  54.2 

1049.7 

1045.3 

1040.9 

1036.4 

10  32.0 
10  27.6 
1023.2 
1018.8 
10  14.4 

10  10.0 

10  5.6 

10   1.2 

9  56.8 

9  52.4 

948.1 
943.7 
939.4 
935.1 
930.8 

926.5 
922.2 
917.9 
913.7 
9  9.4 

9  5.2 

9  1.0 
856.8 
8  52.6 
848.4 

844.21 
840.1 
836.0 
831.9 

827.8 


Appereot 

R.  ABoeneioD 

at 

Tranait. 


4 

823.7 

5 

819.6 

6 

815.5 

7 

811.5 

8 

8  7.5 

9 

8  3.5 

10 

759.5 

11 

7  55.5 

12 

7  51.6 

13 

747.6 

14 

7  43.6 

15 

7  39.7 

h  m  s 
5  36  8.81 
5  35  36.28 
535  4.15 
5  34  32.43 
534    1.15 

533  30.33 
533  0.00 
53230.17 
532  0.87 
53132.121 


531   3.95+22 
5  30  36..37 
530  9.40 
5  29  43.06 
52917.39 


52852.38 

5  28  28.04 
528  4.39 
527  41.45 
52719.23 

526  57.74 
5  26  37.00 
5  2617.01 
5  25  57.78 
5  25  39.33 


52521.66+22 
525   4.78 
5  24  48.72 
5  24  33.46 
52419.03 


524  5.42 
5  23  52.64 
5  23  40.70 
52329.61 
52319.37 

52310.00 
523  1.47 
5  22  53.82 
5  22  47.05 
52241.14 


52236.12+22 
52231.96 
52228.68 
5  22  26.29 
52224.77 


52224.13 
5  2224.36+22 


Appaient 

DecilnaUon 

at 

Tiaoalt. 


O       I       It 

+23  045.7 

23  0  36.6 

23  027.6 

23  018.4 

23  0  9.1 

+22  59  59.7 
22  59  50.2 
22  59  40.8 
2259  31.5 
22  59  22.3 


5913.1 
2259  4.1 
22  58  55.3 
22  58  46.6 
22  58  38.2 


+2258  30.0 
225822.1 
22  5814.5 
22  58  7.2 
2258  0.3 

+22  57  53.7 
22  57  47.6 
22  57  42.0 
22  57  36.9 
22  57  32.2 


5728.0 
22  5724.4 
22  57  21.4 
225719.0 
22  57  17.2 


+225715.9 
225715.3 
225715.3 
22  57  16.0 
22  57  17.4 

+22  57  19.4 
225722.1 
22  57  25.5 
22  57  29.7 
22  57  34.6 


57  40.2 
22  57  46.6 
22  57  53.7 
2258  1.6 
225810.2 


+225819.5 
5829.6 


Hor. 
Par. 

II 
2.1 

2.1 

2.1 

2.1 

2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 


Polar 

Semi 

diam 


22.6 
22.6 
22.6 
22.5 
22.5 

225 
22.4 
22.4 
22.4 
22.3 

22.3 
22.2 
22.2 
22.2 
22.1 

22.1 
22.1 
22.0 
22.0 
21.9 

21.9 
21.8 
21.8 
21.7 
21.6 

21.6 
21.5 
21.4 
21.4 
21.3 

21.3 
21.2 
21.2 
21.1 
21.1 

21.0 
20.9 
20.9 
20.8 
20.7 

20.7 
20.6 
20.6 
20.5 
20.5 

20.4 
20.31 


a.T.oi 

lieaa 

Sem. 
Pass. 

Date. 

Time 
.     of 

Mer. 

Tranaii 

s 

h    m 

J. 74 

Feb.  15 

7  39.7 

1.74 

16 

735.8 

1.74 

17 

7  31.9 

1.74 

18 

728.0 

1.74 

19 

724.1 

1.74 

20 

720.3 

1.73 

21 

716.4 

1.73 

22 

7 12.6 

1.72 

23 

7  8.8 

1.72 

24 

7  5.0 

1.72 

25 

7   1.2 

1.71 

26 

657.4 

1.71 

27 

653.6 

1.71 

28 

6  49.9 

1.70 

Mar.  1 

646.2 

1.70 

2 

6  42.5 

1.70 

3 

6  38.8 

1.69 

4 

6  35.1 

1.69 

5 

631.4 

1.69 

6 

627.7 

1.68 

7 

624.0 

1.68 

8 

620.4 

1.67 

9 

616.8 

1.67 

10 

6  13.2 

1.66 

11 

6  9.6 

1.66 

12 

6  6.0 

1.65 

13 

6  2.4 

1.65 

14 

5  58.8 

1.65 

15 

555.3 

1.64 

16 

5  51.8 

1.64 

17 

548.3 

1.63 

18 

5  44.8 

1.63 

19 

541.3 

1.63 

20 

537.8 

1.62 

21 

534.3 

1.62 

22 

5  30.8 

1.61 

23 

527.3 

1.61 

24 

523.9 

1.60 

25 

520.4 

1.60 

26 

516.9 

1.59 

27 

513.5 

1.59 

28 

510.1 

1.58 

29 

5  6.7 

1.58 

30 

5  3.3 

1.57 

31 

5  0.0 

1.57 

1.56 

Apparent 

fCAMenaioii 

at 

Tzaoait. 


h  m  s 
52224.36 
52225.45 
52227.41 
52230.24 
52233.91 

5  22  38.46 

522  43.86 
52250.11 
52257.20 

523  5.12 


Apoarait 
Deounatiei 


at 
Tranait. 


52313. 
52323.45 
523  33.86 
52345.10 
52357.17 


87+23 


52410.051+23 
5  24  23.73 
5  24  38.22 

524  53.51 

525  '9.60 


52526.46 
52544.11 
526  2.53 
52621.73 
52641.69 


5  27  2.401+23 
52723.85 
5  27  46.04 
528  8.96 
528  32.59 


52856.941+23 

52921.99 

52947.74 

53014.18 

53041.29 


5  31  9.07 
5  31  37.52 

532  6.61 
53236.:)5 

533  6.72 

5  33  37.72 

534  9.34 
53441.59 
53514.44 
5  35  47.90 


+225829.6 
22  58  40.4 
22  58  52.0 
22  59  4.2 
225917.1 

+22  59  30.8 

22  59  45.3 

23  0  0.4 
23  0  16.2 
23  032.6 


23 
23 
23 
23 


049.7 

1  7.5 
126.0 
145.0 

2  4.7 


224.9 
23  245.7 
23  3  7.0 
23  328.9 
23  351.3 


+23  4  14.1 

23  4  37.31 

23  5    1.1 

23  525.4 

23  550.0 


Hor. 


Polar 


1.9  20.3 
1 .9  20.2 


1.9120.2 


23 
23 
23 
23 


615.0 
640.3 
7  5.9 
731.9 
7  58.1 


824.6 
23  851.4 
2:)  918.4 
23  945.5 
23  10  12.8 


+231040.2 

2311  7.6 
23  1135.1 

2312  2.6 
23 12  30.2 

+23  12  57.8 
2313^.3 
2:113  52.7 
2314  20.1 

+23  14  47.31 


1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 


s.T.or* 


20.1 
20.0 

19.9 
19.9 
19.8 
19.8 
19.7 

19.7 
19.6 
19.5 
19.4 
19.4 

19.3 
19.2 
19.2 
19.1 
19.1 

19.0 
18.9 
18.9 

18.8 
18.8 

18.7 
18.6 
18.6 
18.5 
18.4 


M«r. 

I 

ft 

1.56 

1.56 

1.55, 

1.55- 

1.54 

I 

1.54! 

1.53 

1.53 

1.881 

1.9S 

1.51 
1.51 
1.50 
1.50 
1.49 

1.49; 

1.481 
1.48 1 
1.47' 
1.47 1 

1.46 
1.46 
1.45 
1.45 
1.44 

1.44 
1.43 
1.43' 
1.42 


18.4  I.4Q 
I8.3'  1.41 

ia3|i.4i' 


18.2 
18.2 

18.1 
18.1 
18.0 
18.0 

17.9 

I 

17.9 
17.6 
17.8 
17.7 
17.7 


1.41 
1.40 

I 

1.40 
1.39 
l.3l» 
1.38 
1.38 

1.37 
1.37 
I. .17 
1.36 
1.36 
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FOR  TRANSIT  AT  WASHINGTON. 

Dsto. 

Mean 

Time 

of 

Tnnalt. 

Apparent 

K.Asoension 

at 

Tranalt. 

Apparent 

DeoUnotlon 

at 

Transit 

Hot. 
Far. 

II 
1.6 

Polai 
Semi- 
diam. 

8.T.of 
Sem. 
Paaa. 
Mer. 

Date. 

Mean 

Time 

of 

Tranalt 

Apparent 

ItAnoenaion 

.at 

Transit 

Apmirent 

Declination 

at 

Transit 

Hor. 
Pot, 

// 
1.8 

Polar 

Semf- 
dlom. 

u 

19.5 

S.T.of 
Sem. 
Pass, 
lier. 

s 
1.47 

Oct.  1 

h    m 
1928.8 

h  m     s 
8 12 16.63 

0       1       II 

+20  13  42.7 

// 
17.0 

s 
1.29 

Nov.  16 

h    m 
1643.4 

b  m     s 
8  27  48.62 

o     #     « 
+1930  9.2 

2 

19^.4 

81251.33 

2012  2.7 

1.6 

17.0 

1.29 

17 

1639.5 

827  51.64 

19  3010.2 

1.8 

19.6 

1.47 

3 

1922.1 

8  13  25.48 

201024.1 

1.6 

17.1 

1.29 

18 

16  35.6 

8  27  53.85 

193014.1 

1.8 

19.6 

1.48 

4 

19  18.7 

8  13  59.07 

20  846.8 

1.6 

17.1 

1.30 

19 

1631.7 

827  55.25 

19  30  20.8 

1.8 

19.7 

1.48 

5 

19  15.3 

8  14  32.10 

20  710.9 

1.6 

17.2 

1.30 

20 

1627.8 

827  55.84 

19  30  30.4 

1.8 

19.8 

1.49 

6 

1911.9 

815  4.57 

+20  536.4 

1.6 

17.2 

1.30 

21 

1623.8 

8  27  55.62 

+19  3042.9 

1.8 

19.9 

1.49 

7 

19  8.5 

81536.47 

20  4   3.4 

1.6 

17.3 

1.31 

22 

16  19.9 

8  27  54.58 

193058.2 

1.8 

19.9 

1.50 

8 

19   5.1 

816   7.79 

20  232.0 

1.6 

17.3 

1.31 

23 

1615.9 

8  27  52.72 

1931  16.4 

1.9 

20.0 

1.50 

9 

19   1.7 

8  16  38.54 

20   1   2.2 

1.6 

17.4 

1.31 

24 

1611.9 

8  27  50.04 

19  31  37.5 

1.9 

20.1 

1.51 

10 

18  58.2 

817  8.68 

19  59  33.9 

1.6 

17.4 

1.32 

25 

16   7.9 

827  46.54 

19  32   1.5 

1.9 

20.1 

1.51 

11 

1854.8 

817  38.23 

+19  58   7.3 

1.6 

17.6 

1.32 

20 

16   3.9 

8  27  42.22 

+19  3228.4 

1.9 

20.2 

1.52 

J2 

1851.4 

818   7.16 

19  56  42.4 

1.6 

17.5 

1.32 

27 

1559.9 

8  27  37.08 

1932  58.1 

1.9 

20.2 

1.52 

13 

18  47.9 

81835.50 

19  5519.2 

1.6 

17.6 

1.3:) 

28 

15  55.9 

827  31.12 

19  33  30.6 

1.9 

20.3 

1.52 

14 

1844.4 

819   3.22 

19  53  57.8 

1.7 

17.6 

1.33 

29 

1551.8 

82724.35 

19  34   6.0 

1.9 

20.3 

1.53 

15 

1840.9 

819  30.32 

19  52  38.2 

1.7 

17.7 

1.34 

30 

1547.8 

8  27  16.77 

19  34  44.2 

1.9 

20.4 

1.53 

16 

18  37.4 

81956.79 

+19  51  20.4 

1.7 

17.7 

1.34 

Dec  1 

1543.7 

8  27  8.40 

+19  35  26.2 

1.9 

20.4 

1.53 

17 

18  33.9 

82022.63 

19  50   4.6 

1.7 

17.8 

1.35 

2 

15  39.6 

82659.20 

19  36  8.9 

1.9 

20.5 

1.54 

18 

1830.3 

8  20  47.83 

19  48  50.8 

1.7 

17.8 

1.35 

3 

1535.5 

8  26  49.2U 

19  36  55.3 

1.9 

20.5 

1.54 

19 

1826.8 

821  12.38 

1947  39.0 

1.7 

17.9 

1.35 

4 

1531.4 

826  38.41 

1937  44.5 

1.9 

20.6 

1.55 

20 

1823.3 

82136.27 

19  46  29.2 

1.7 

17.9 

1.36 

5 

1527.3 

8  26  26.83 

193836.4 

1.9 

20.6 

1.55 

21 

16  19.8 

82159.49 

+194521.5 

1.7 

18.0 

1.36 

6 

1523.2 

82614.46 

+193930.9 

1.9 

20.7 

1.56 

22 

18  16.2 

82222.04 

19  44  15.8 

1.7 

18.0 

1.36 

7 

1519.1 

826    1.32 

1940  28.0 

1.9 

20.7 

1.56 

23 

18  12.7 

8  22  43.91 

194312.4 

1.7 

18.1 

1.37 

8 

1514.9 

825  47.41 

194127.6 

1.9 

20.8 

1.56 

24 

18  9.1 

823   5.09 

10  4211.2 

1.7 

18.1 

1.37 

9 

15  10.7 

8  25  32.73 

19  4229.8 

1.9 

20.8 

1.57 

25 

18   5.5 

82325.58 

1941  12.1 

1.7 

18.2 

1.38 

10 

15  6.5 

82517.30 

1943  34.5 

1.9 

20.9 

1.57 

26 

16   1.9 

8  23  45.37 

+  19  4015.4 

1.7 

18.3 

1.38 

11 

15  2.3 

825   1.13 

+194441.7 

2.0 

20.9 

1.57 

27 

17  58.3 

824   4.45 

193921.0 

1.7 

18.4 

1.38 

12 

14  58.1 

824  44.21 

19  45  51.2 

2.0 

21.0 

1.58 

28 

17  54.6 

824  22.81 

19  3829.0 

1.7 

18.4 

1.39 

13 

14  53.8 

8  24  26.56 

1947  3.0 

2.0 

21.0 

1.58 

29 

17  51.0 

8  24  40.45 

193739.4 

1.7 

18.5 

1.39 

14 

14  49.6 

824   8.19 

19  4817.1 

2.0 

21.1 

1.58 

30 

17  47.3 

8  24  57.36 

19  36  52.2 

1.7 

18.5 

1.39 

15 

14  45.3 

823  49.11 

1949  3.3.5 

2.0 

21.1 

1.59 

31 

1743.7 

82513.54 

+19  36  7.5 

1.7 

18.6 

1.40 

16 

1441.1 

8  23  29.33 

+  19  50  52.1 

2.0 

21.2 

1.59 

Nov.  1 

17  40.0 

8  25  28.98 

193525.3 

1.7 

18.6 

1.40 

17 

14  36.8 

823   8.85 

19  5212.8 

2.0 

21.2 

1.60 

2 

17  36.3 

8  25  43.68 

1934  45.6 

1.7 

18.7 

1.41 

18 

14  32.6 

8  22  47.69 

1953  35.6 

2.0 

21.3 

1.60 

3 

17  32.6 

8  25  57.62 

1934   8.6 

1.8 

18.7 

1.41 

19 

14  28.3 

8  22  25.86 

19  55  0.5 

2.0 

21.3 

1.60 

4 

1728.9 

82610.81 

19  33  34.1 

1.8 

18.8 

1.42 

20 

14  24.0 

822   3.37 

19  5627.3 

2.0 

21.4 

1.61 

5 

17  25.2 

8  26  23.23 

+1933  2.3 

1.8 

18.8 

1.42 

21 

14  19.7 

82140.24 

+1957  56.0 

2.0 

21.4 

1.61 

6 

1721.5 

826  34.88 

19  32  32.9 

1.8 

18.9 

1.43 

22 

14  15.4 

821  16.48 

19  5926.6 

2.0 

21.4 

1.62 

7 

1717.7 

8  26  45.76 

19  32  6.2 

1.8 

19.0 

1.43 

23 

14  11.0 

8  20  52.12 

20  0  58.9 

2.0 

21.5 

1.62 

8 

17  14.0 

8  26  55.88 

19  3142.2 

1.8 

19.1 

1.44 

24 

14   6.7 

8  20  27.14 

20   2  32.9 

2.0 

21.5 

1.62 

9 

17  10.2 

827  5.22 

193121.0 

1.8 

19.1 

1.44 

25 

14   2.3 

8  20   1.56 

20   4   8.6 

2.0  21.5 

1.63! 

1 

10 

17  6.4 

827  13.80 

+1931   2.4 

1.8 

19.2 

1.44 

26 

13  58.0 

819  35.42 

+20  5  45.9 

2.0|21.6 

1.63 

11 

17   2.6 

82721.58 

19  30  46.7 

1.8 

19.2 

1.45 

27 

13  5.3.6 

819   8.73 

20   7  24.6 

2.0^  21 .6 

1.63 

12 

16  58.8 

8  27  28.57 

1930  33.6 

1.8 

19.3 

1.45 

28 

1349.2 

818  41.49 

20   9   4.6 

2.0  21.6 

1 

1.64 

13 

16  54.9 

8  27  34.78 

19  30  23.3 

1.8 

19.3 

1.45 

29 

1344.8 

81813.75 

201045.9 

2.0  21.7 

1.64 

14 

1651.1 

82740.19 

1930  15.8 

1.8 

19.4 

1.46 

30 

13  40.4 

817  45.51 

20  12  28.4 

2.0,21.7 

1.64 

15 

16  47.2 

827  44.81 

+193011.1 

1.8 

19.5  1.46 

31 

13  36.0 

81716.80 

+20  14  12.1 

2.0 

21.7 

1.64 

16 

16  43.4 

8  27  48.02'+ 19  30   9.2l 

1.8 

19.5  1.47 

32 

1331.6 

816  47.63+20  15  56.8 

2.0*21.8!  1.65,1 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Tmnsit. 

Apparent 

B.AflconaioD 

at 

Transit 

Apparent 

OeoUnation 

at 

Tranait. 

Hot. 
Par. 

II 
1.0 

8.T.of 
Polar  Sem. 
Scml-  Pom. 
dlam.  Mer. 

Date. 

Menn 

Time 

of 

Tranait 

AjMxirent 

R.Aacenaion 

nt 

TnuMit 

Apparent 

Declination 

at 

Tranait 

Hor. 
Par. 

1.0 

J 

S.T.OI 
PcAariSem 
SeuiJpaM. 
diam.  Mer. 

«       • 
8.5, 0.63 

Jan.  0 

h    m 

829.7 

b   m    8 
31114.33 

O        /        // 

+1527   3.5 

9.2 

8 

0.68 

Feb.  15 

h    m 
5P9.8 

h  m     8 
3  12   8.67 

O        1        II 

+1544  16.4 

1 

825.6 

311    5.69 

1526  45.2 

l.O 

9.2 

0.68 

16 

526.1 

3  1220.09 

154519.1 

1.0 

8.5, 0.63  i 

2 

821.6 

31057.45 

152628.8 

1.0 

9.2 

0.68 

17 

522.3 

31231.91 

15  4623.3 

1.0 

8.5  0.63 ; 

3 

8  17.5 

3  10  49.62 

152614.1 

1.0 

9.2 

0.68 

18 

518.6 

312  44.13 

154728.9 

1.0 

8.5 

0.63 

4 

813.5 

3  10  42.21 

1526   1.2 

1.0 

9.2 

0.68 

19 

514.9 

31256.75 

154835.8 

1.0 

8.4 

0.63 

5 

8  9.4 

310  35.22 

+  152550.0 

1.0 

9.2 

0.68 

20 

511.1 

313  9.78 

+154944.1 

1.0 

8.4 

0.63: 

6 

8   5.4 

310  28.67 

1525  40.8 

1.0 

9.2 

0.68 

21 

5   7.4 

31323.19 

1550.54.0 

1.0 

8:4!  0.63  i 

7 

8    1.4 

310  22.53 

152533.4 

1.0 

9.2 

068 

22 

5   3.7 

313  36.99 

15  52  5.1 

1.0 

8.4  0.62; 

8 

7  57.3 

31016.82 

152527.8 

1.0 

9.1 

0.67 

23 

5   0.0 

3  1351.18 

155317.6 

1.0 

8.4;  0.62 

'  9 

7  53.3 

31011.55 

152524.0 

1.0 

9.1 

0.67 

24 

4  56.3 

314   5.75 

1554  31.5 

0.9 

8.4  0.62 

10 

749.3 

310  6.72 

+152522.1 

1.0 

9.1 

0.67 

25 

4  52.7 

3  1420.69 

+1555  46.7 

0.9 

6.4  0.62' 

11 

7  45.3 

310  2.33 

152521.9 

1.0 

9.1 

0.67 

26 

4  49.0 

3  14  36.01 

15  57   3.2 

0.9 

6.4  0.62 

12 

741.3 

3  9  56.38 

1525  23.7 

1.0 

9.1 

0.67 

27 

4  45.3 

3  14  51.70 

15  5820.9 

0.9 

!   6.310.62 

1                 1 

13 

7  37.3 

3  9  54.88 

1525  27.3 

1.0 

9.1 

0.67 

28 

4  41.6 

315  7.77 

15  59  39.8 

0.9 

8.3 

0.62  i 

14 

7  33.3 

3  951.82 

1525  32.9 

1.0 

9.0 

0.67 

29 

4  38.0 

3  1524.20 

+16  0  59.9 

0.9 

8.3 

0.62! 

t 

15 

729.4 

3  949.20 

+  152540.1 

1.0 

9.0 

0.67 

1 

16 

725.4 

3   947.05 

152549.4 

1.0 

9.0 

0.66 

Sept.  1 

17  48.7 

4  3340.55 

+20   3   1.7 

1.0 

8.7 

0.66 

17 

7  21.4 

3  945.33 

1526  0.5 

1.0 

9.0 

0.66 

2 

17  44.9 

4  33  49.40 

20   311.6 

1.0 

8.7  0.0G 

18 

717.5 

3  9  44.06 

15  2613.4 

1.0 

9.0 

0.66 

3 

1741.1 

4  33  57.95 

20   320.5 

1.0 

8.7  0.6G 

19 

713.5 

3  943.24 

152628.1 

1.0 

9.0 

0.66 

4 

17  37.3 

4  34   5.99 

20   328.4 

1.0 

6.7 

0.66 

20 

7  9.6 

3  942.87 

+152644.7 

1.0 

9.0 

0.66 

5 

1733.5 

4  3413.59 

+20  3  35.4 

1.0 

6.7 

0.66 

21 

7   5.6 

3  942.94 

15  27   3.2 

1.0 

8.9 

0.66 

6 

17  29.7 

4  34  20.75 

20  341.5 

1.0 

8.7!  0.66 

22 

7   1.7 

3  9  43.46 

152723.5 

1.0 

8.9 

0.66 

7 

17  25.9 

4  34  27.46 

20  3  46.6 

1.0 

8.7!  0.66 

23 

6  57.8 

3  9  44.43 

1527  45.6 

1.0 

8.9 

0.66 

8 

1722.0 

4  34  33.73 

20  3  50.8 

1.0 

8.8;  0.66 

84 

6  53.9 

3  945.84 

1528  9.6 

1.0 

8.9 

0.66 

9 

1718.2 

4  34  39.56 

20   3  53.9 

1.0 

8.8  0.66 

25 

650.0 

3  947.70 

+1528  35.3 

1.0 

8.9 

0.65 

10 

1714.4 

4  34  44.93 

f20  356.2 

1.0 

8.6'  0.67 1 

26 

6  46.1 

3  9  50.01 

1529   2.9 

1.0 

8.8 

0.65 

11 

17  10.5 

4 .34  49.87 

20   3  57.5 

1.0 

8.8J  0.67 ; 

27 

6  42.2 

3  9  52.76 

1529  32.2 

1.0 

8.8 

0.65 

12 

17  6.7 

4  34  54.35 

20  358.0 

1.0 

6.8 

0.671 

28 

638.4 

3  9  55.96 

15  30   3.3 

1.0 

8.8 

0.65 

13 

17  2.8 

4  34  58.38 

20   3  57.4 

1.0 

6.6 

0,67 

29 

634.5 

3  9  59.60 

1530  36.2 

1.0 

8.8 

0.65 

14 

16  58.9 

4  35   1.95 

20   356.0 

1.0 

6.8 

067 

30 

6  30.6 

310  3.70 

+153111.0 

1.0 

8.6 

0.65 

15 

16  55.1 

4  35  5.09 

+20   3  53.5 

1.0 

6.6 

0.67 

31 

626.8 

310   8.2:) 

15  3147.3 

1.0 

8.8 

0.65 

16 

1651.2 

4  35  7.76 

20   3  50.2 

1.0 

6.9 

0.67 

Feb.  1 

622.9 

3  10  13.21 

15  3225.4 

1.0 

8.7 

0.64 

17 

16  47.3 

4.:)5  9.97 

20   3  46.0 

1.0 

8.9 

0.67  i 

2 

619.1 

31018.64 

1533  5.4 

1.0 

8.7 

0.64 

18 

16  43.4 

4  3511.72 

20  3  40.9 

1.0 

8.9 

0.66; 

3 

6  15.2 

310  24.50 

1533  47.2 

1.0 

8.7 

0.64 

19 

16  39.4 

4  35 13.03 

20   3  34.8 

1.0 

6.9 

0.6):)' 

4 

611.4 

310  30.80 

+15  34  30.5 

1.0 

8.7 

0.64 

20 

1635.5 

4  3513.87 

+20   3  27.9 

1.0 

6.9 

0.68 1 

5 

6   7.6 

3  10  37.55 

153515.6 

1.0 

8.7 

0.64 

21 

16  31.6 

4  35  14.26 

20  3  20.0 

1.0 

9.0 

0.68! 

6 

6   3.8 

31044.74 

1536  2.4 

1.0 

8.7 

0.64 

22 

16  27.7 

4  3514.16 

20   3  11.3 

1.0 

9.0 

0.68 

7 

6  0.0 

3  10  52.36 

15  3650.9 

1.0 

8.6 

0.64 

23 

1623.7 

4  35  13.65 

20  3    1.6 

1.0 

9.0 

0.68 

8 

556.2 

311   0.41 

15  3741.0 

1.0 

8.6 

0.64 

24 

16  19.8 

4  35  12.65 

20  251.1 

1.0 

9.0 

0.68 

9 

552.4 

311    8.89 

+1538  32.7 

1.0 

8.6 

0.64 

25 

1615.8 

4  3511.20 

+20  239.8 

1.0 

9.0, 0.6H 

10 

548.6 

31117.81 

153926.0 

1.0 

8.6 

0.63 

26 

1611.9 

4  35  9.28 

20  227.5 

1.0 

9.0  0.69 1 

11 

544.8 

31127.15 

15  4021.0 

1.0 

8.6 

0.63 

27 

16   7.9 

4  35  6.90 

20  214.4 

1.0 

9.1  0.69 

12 

541.0 

3  11  36.90 

1541  17.6 

1.0 

8.6 

0.63 

28 

16   3.9 

4  35  4.06 

20  2  0.3 

1.0 

9.1  0.69, 

13 

537.3 

31147.08 

15  4215.7 

1.0 

8.6 

0.63 

29 

1559.9 

4  35  0.76 

20    145.5 

1.0 

9.1 

0.69 

14 

533.5 

3  1 1  57.67 

+154315.3 

1.0 

8.5 

0.63 

30 

1555.9 

4  34  56.99 

+20   129.8 

1.0 

9.1 

0.69 

15 

529.8 

312  8.67 

+154416.4 

1.0 

8.5 

0.63 

31 

1551.9 

4  34  52.7ii 

+20    1  13.1 

1.0 

9.1  0.69  j| 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Oct 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

II 

13 
H 
15 

16 
17 

18 
19 
90 

21 
22 
23 
24 
25 

26 
27 

28 


30 

31 
Nor.  I 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 


Mean 

Time 

of 

Transit 


h    m 
1551.9 

15  47.9 

154.3.9 

1539.9 

1535.8 

1531.8 
1527.7 
1523.7 
1519.6 
15  15.6 

1511.5 
15  7.4 
15  3.3 
14  59.2 
14  55.1 

14  51.0 
14  46.9 
14  42.8 
14  38.6 
14  34.5 

14  30.4 
I4  26.2i 
14  22.1 
14  17.9 
14  13.7 

14  9.61 
14  5.4 
14  1.2 
13  57.0 
1352.8 

1348.6 
1344.4 
13  40.2 
13  36.0 
1331.8 

1327  6 
1323.3 
1319.1 
13  14.9 
13  10.6 

13  6.4 
13  2.2 
1257.9 
1253.7 
1249.4 

12  45.2 
1240.9 


JLppmmat 

R.  AsoenaioD 

at 

Tranoit 


h    ID      8 

4  34  52.79 
434  48.12 
4  34  43.01 
4  34  37.43 
4  34  31.43 

4  34  24.97 
4  34  18.07 
4  3410.74 
4  34  2.99 
4  33  54.80 

4  3346.19 
4  33  37.15 
4  33  27.70 
4:)3l7.a3 
4  33  7.57 

4  3256.90 
4  32  45.84 
4  3234.37 
4  3222.51 
43210.26 

4  31  57.64 
4  31  44.64 
4  3131.29 
4  31 17.56 
4  31   3.49 

4  30  49.07 
4  30  34.31 
4  3019.21 
4  30  3.79 
4  29  48.04 

42932.00 
4  2915.65 
4  28  59.02 
42842.11 
4  2824.92 

4  28  7.48 
4  27  49.79 
4  27  31.85 
4  271.3.69 
4  26  55.29 


o 
-1-20 

20 

20 

20 


4  26  36.7 
4  2617.90 
4  25  58.91 
4  25  39.75 
4  2520.41 

4  25  0.91 


Apparent 

Declination 

at 

Transit. 


I 


113.1 

055.6 
037.4 
0  18.3 


195058.4 

+195937.6 
19  59  16.0 
19  585.3.7 
19  58  30.5 
1958   6.5 

-1-195741.6 
19  5716.1 
1956  49.8 
19  5622.8 
195555.0 

•1-195526.6 
19  54  57.4 
1954  27.5 
1953  56.8 
1953  25.4 

4-19  52  53.4 
195220.7 
195147.4 
1951  13.5 
1950  38.9 

+19  50  3.7 
194927.9 
1948  51.4 
194814.4 
19  47  36.8 

+194658.8 
194620.2 
194541.1 
1945  1.4 
1944  21.2 

+19  4340.7 
194259.7 
19  4218.3 
194136.6 
19  40  54.4 


Hor. 
Par. 


0+194011.9 
19  3929.1 
19  3846.1 
19  38  2.7 
19  37  19.0 

+19  36  35.1 


4  24  41.26+1935  51.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 


Polar 
Seml- 
diaoi. 


8.T.of 
8em. 
Paas. 
Mer. 


It 
9.1 

9.1 

9.1 

9.2 

9.2 

9.2 
9.2 
9.2 
9.3 
9.3 

9.3 
9.3 
9.3 
9.3 
9.3 

9.3 
9.4 
9.4 
9.4 
9.4 

9.4 
9.4 
9.4 
9.4 
9.5 

9.5 
9.5 
9.5 
9.5 
9.5 

9.5 
9.5 
9.5 
9.5 
9.5 

9.6 
9.6 
9.6 
9.6 
9.6 

9.6 
9.6 
9.6 
9.6 
9.6 

9.6 
9.6 


s 
0.69 

0.69 

0.69 

0.70 

0.70 

0.7o! 
0.70 
0.70 
0.70 
0.70 

0.70 
0.70 
0.71 
0.71 
0.71 

0.71 
0.71 
0.71 
0.71 
0.71 

0.71 
0.71 
0.71 
0.72 
0.72 

0.72 
0.72 
0.72 
0.72 
0.72 

0.72 
0.72 
0.72 
0.72 
0.72 

0.72 
0.72 
0.72 
0.72 
0.72 

0.73 
0.73 
0.73 
0.73 
0.73 

0.73 
0.73 


Date. 


Mean 

Time 

of 

Transli 


Nov.  16 
17 
18i  12  32  4 


~~E    in 
1240.9 

1236.6 


19 
20 

21 
22 
23 
24 

26 

26 
27 

28 
29 
30 

Deo.  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
2:) 
24 

25 

26 
27 

28 
29 
30 

31 
32 


1228.1 
1223.9 

1219.6 
12  15.3 
1211.0 
12  6.8 
12  2.5 

1158.2 
1 1  5:1.9 
1 1  49.7 
1 1  45.4 
1141.1 

1 1  36.8 
1 1 .32.6 
1128.3 
1 1  24.0 
11  19.8 

11  15.5 
1111.2 
11  6.9 
II  2.7 
10  58.4 

10  54.2 
10  49  9 
1045.7 
1041.4 
10  37.2 

1032.9 
1028.7 
1024.4 
1020.2 
1016.0 

10  11.8 

10   7.5 

10   3.3 

959.1 

954.9 

9  50.7 
946.5 
9  42.3 
9  38.1 
9  33.9 

929.7 
925.6 


Appareat 

R.  AHoenskm 

at 

Transit 


h  m     s 
42441.26 

4  24  21.46 

4  24    1.54 

42341.50 

4  2321.35 

423  1.11 
4  22  40.79 
4  2220.39 
4  21  59.93 
4  21  39.42 

4  21  18.87 
4  20  58.29 
4  20  37.71 
4  2017.12 
4  19  56.54 


41935.99+19 
4  19  15.48 
418  55.01 
4  1834.61 
41814.28 


4  17  54.04 
4  17  33.89 
4  17  13.86 
4  16  53.94 
4  1634.15 

4  16  14.51 
4  15  55.01 
4  1535.67 
4  1516.50 
4  14  57.52 


4  14  38. 
4  14  20.14 
4  14    1.76 
4  13  43.62 
41325.70 


4  13  8.04 
4  1250.61 
41233.45 
4  12  16.54 
4  1 1  59.93 

4  1143.61 
4  1127.60 
4  11  11.88 
4  10  56.50 
41041.43 

41026.71 
410  12.34 


Apparent 

Declination 

at 

Transit. 


+1935  51.0 
1935  6.6 
19  34  22.2 
19  33  37.5 
193252.7 

+19  32  7.9 
19  3123.0 
19  30 .38.0 
19295.3.0 
1929   7.9 

+192822.9 
1927  38.0 
192653.3 
1926  8.6 
192524.1 


24  39.7 
19  23  55.7 
192311.7 
192228.1 
192144.7 


+19  21  1.7 
192019.1 
191936.9 
191855.0 
1918  13.6 

+191732.7 
19  16  52.3 
191612.4 
191533.1 
19  14  54.2 


73+1914  16.0 
19  13  38.5 
1913  1.7 
19  122.5.4 
19  1150.0 


+1911  15.2 
191041.2 
1910  7.9 
19  9  35.6 
19  9  4.1 


+19 
19 
19 
19 
19 


8  33.6 
8  3.8 
7  35.0 
7  7.1 
640.21 


+19   614.2 
+19  549.3 


olai 
Hor.  '.Semi- 
Par,  diam 


1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 


1 
1 
J 
J 

I 

,1 
1 
1 
.1 

1 
1 


9.6 
9.7 
97 
9.7 
9.7 

9.7 
9.7 
9.7 
9.7 
9.7 

9.7 
9.7 
9.7 
9.7 
9.7 

9.7 
9.7 
9.7 
9.7 
9.7 

9.7 
9.7 
9.7 
9.7 
9.6 

9.6 
9.6 
9.6 
9.6 
9.6 

9.6 
9.6 
9.6 
9.6 
9.6 

9.6 
9.6 
9.5 
9.5 
9.5 

9.5 
9.5 
9.5 
9.5 
9.5 

9.5 
9.5 


S.T.of 
Sora. 
Paas. 
Her. 

s 
0.73 

o.ra 
0.73 
0.73 

0  73 

0.73 
0.73 
0.73 
0.73 
0.73 

0.73 
0.73 
0.7:^ 
0.73 
0.73 

0.73 
0.73 
0.73 
0.73 
0.73 

0.73 

0.73 

0.73, 

0.73 

0.73 

0.73 
0.73 
0.73 
0.73 
0.72 

0.72 
0.72 
0.72 
0.72 
0.72 

0.72 
0.72 
0.72 
0.72 
0.72 

0.72 
0.72 
0.72 
0.72 
0.72 

0.72 
0.72 
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FOR  TRANSIT  AT  WASHINGTON. 

D*te. 

Mean 

Time 

of 

Transit 

Apparent 

R.AioeneUm 

at 

Tranail 

Apparent 

Dedfnation 

at 

Transit. 

Hor. 
Par. 

8emi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Asoenaion 

at 

Transit 

Apparent 

Deolinatioa 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

8.T4>f 
Sem 
Pan.; 
Mer. 

1 

0.13, 

Jan.  0 

h    m 
16  54.0 

h   m    ■ 
113649.71 

O       /        // 

+  32125.3 

// 

0.5 

// 
1.9 

■ 
0.12 

Feb.  IS 

h    m 
13  49.3 

h  m    s 
1133  3.36 

O      /      n 

+  3  47  23.9 

It 
0.5 

1.9 

1 

16  50.0 

1 1  36  48.93 

32133.0 

0.5 

1.9 

0.12 

16 

13  45.3 

113254.96 

3  48  19.2 

0.5 

1.9  0.1311 

2 

16  46  1 

1 1  36  47.94 

32142.1 

0.5 

1.9 

0.13 

17 

1341.2 

113246.46 

34915.1 

0.5 

1.9 

0.13 

3 

16  42.1 

1 1  36  46.75 

3  2152.5 

0.5 

1.9 

0.13 

18 

13  37.1 

113237.87 

35011.5 

0.5 

1.9 

0.13 

4 

16  38.2 

1 1  36  45.36 

3  22  4.2 

0.5 

1.9 

0.13 

19 

13  33.0 

113229.18 

351    8.5 

0.5 

1.9 

0.13 

5 

1634.2 

113643.76 

+  3  22  17.2 

0.5 

1.9 

0.13 

20 

1329.0 

113220.41 

+  352  6.0 

0.5 

1.9 

0.13 

6 

1630.3 

113641.96 

32231.5 

0.5 

1.9 

0.13 

21 

13  24.9 

113211.56 

353  4.0 

0.5 

1.9 

0.13 

7 

1626.3 

1 1  36  39.95 

32247.1 

0.5 

1.9 

0.13 

22 

1320.8 

1132  2.64 

354   2.3 

0.5 

1.9  0.13  i 

8 

1622.3 

1136  37.74 

323   4.0 

0.5 

1.9 

0.13 

23 

13  16.7 

113153.64 

355   1.1 

0.5 

1.9  0.13' 

9 

16  18.4 

1 1  36  35.34 

32322.1 

0.5 

1.9 

0.13 

24 

1312.7 

113144.56 

356  0.3 

0.5 

1.9j0.]3; 

10 

16  14.4 

1 1  36  32.73 

+  32341.5 

0.5 

1.9 

0.13 

25 

13  8.6 

113135.42 

+  356  59.9 

0.5 

1.9 

0.13' 

11 

16  10.4 

113629.92 

324   2.2 

0.5 

1.9 

0.13 

26 

13   4.5 

113126.23 

3  57  59.8 

0.5 

'    1.9 

0.13; 

12 

16   6.4 

1136  26.92 

324  24.1 

0.5 

1.9 

0.13 

27 

13   0.4 

1131  16.97 

3  59  0.0 

0.5 

;  1.9 

0.131 

13 

16   2.4 

1 1  36  23.72 

3  24  47.2 

0.5 

1.9 

0.13 

28 

1256.3 

1131   7.65 

4   0  0.5 

0.5 

1.9 

0.13: 

14 

1558.4 

1 1  36  20.33 

32511.6 

0.5 

1.9 

0.13 

Mar.  1 

12  52.2 

1130  58.29 

4    1    1.3 

0.5 

1.9 

0.13 

15 

1554.4 

1 1  36  16.75 

+  3  25  37.2 

0.5 

1.9 

0.13 

2 

1248.1 

113048.88 

+  4  9  2.3 

0.5 

1.9 

0.13, 

16 

15504 

1 1  36  12.98 

3  26  3.9 

0.5 

1.9 

0.13 

3 

1244.0 

1 1  30  39.43 

4   3  3.5 

0.5 

1.9 

0.13' 

17 

1546.4 

1136   9.03 

32631.9 

0.5 

1.9 

0.13 

4 

1240.0 

1 1  30  29.94 

4   4   4.9 

0.5 

1.9' 0.13 

18 

1542.4 

1136  4.89 

327    1.0 

0.5 

1.9 

0.13 

5 

12  35.9 

1 1  30  20.42 

4   5  6.4 

0.5 

1.9' 0.13; 

19 

15  38.4 

1136  0.57 

327  31.2 

0.5 

1.9 

0.13 

6 

1231.8 

113010.87 

4  6  8.1 

0.5 

1.9 

0.13 

80 

1534.4 

1 1  35  56.07 

•«-  328  2.6 

0.5 

1.9 

0.13 

7 

1227.7 

1130   1.29 

+  4   7  9.9 

0.5 

1.9 

0.13 

31 

15  30.4 

113551.39 

3  28  35.1 

0.5 

1.9 

0.13 

8 

122.3.6 

112951.69 

4   811.7 

0.5 

1.9 

0.13 

22 

1526.4 

1 1  35  46.53 

3  29  8.7 

0.5 

1.9 

0.13 

9 

12  19.5 

1 1  29  42.08 

4   913.5 

0.5 

1.9 

0.13 

23 

1522.4 

113541.60 

3  29  43.5 

0.5 

1.9 

0.13 

10 

12  15.4 

1 1  29  32.46 

4  10  15.3 

0.5 

1.9 

0.13; 

24 

15  18.4 

113536.30 

3  30  19.3 

0.5 

1.9 

0.13 

11 

1211.3 

112022.83 

4  1117.1 

0.5 

1.9 

0.13! 

25 

1514.4 

1135  30.92 

+  33056.2 

0.5 

1.9 

0.13 

12 

12   7.2 

1129  13.20 

+  4  12  18.9 

0.5 

1.9 

0.13 

26 

1510.3 

1 1  35  25.37 

33134.1 

0.5 

1.9 

0.13 

13 

12  3.1 

1129   3.57 

4  13  20.6 

0.5 

1.9 

0.13 

27 

15  6.3 

113519.66 

33213.1 

0.5 

1.9 

0.13 

14 

1159.0 

1 1  28  53.95 

4  14  22.2 

0.5 

1.9' 0.131 

28 

15  2.3 

1 1  35  13.79 

3  3253.1 

0.5 

1.9 

0.13 

15 

1 1  54.9 

1 1  28  44.34 

4  1523.7 

0.5 

1.9  0.13: 

29 

14  58.3 

1135   7.75 

3  33  34.0 

0.5 

1.9 

0.13 

16 

1 1  50.9 

1 1  28  34.74 

4  1625.0 

0.5 

1.9  0.13: 

30 

14  54.2 

1135   1.56 

+  3  34  15.9 

0.5 

1.9 

0.13 

17 

1 1  46.8 

112825.17 

f  4  1726.1 

0.5 

1.90.13' 

31 

14  50.2 

1134  55.21 

3  34  58.8 

0.5 

1.9 

0.13 

18 

1 1  42.7 

1 1  28  15.63 

4  1826.9 

0.5 

1.9;  0.13. 

Feb.  1 

14  46.1 

1134  48.71 

3  35  42.7 

0.5 

1.9 

0.13 

19 

11  38.6 

1128  6.11 

4  1927.5 

0.5 

'    1.9  0.13' 

2 

14  42.1 

1 1  34  42.06 

3  36  27.5 

0.5 

1.9 

0.13 

20 

1 1  34.5 

1127  56.61 

4  2027.8 

0.5 

1.9;  0.13 

3 

14  38.0 

1134  35.26 

3  37  13.2 

0.5 

1.9 

0.13 

21 

1130.4 

112747.15 

4  21  27.9 

0.5 

1.90.13' 

4 

14  34.0 

1134  28.31 

+  3  37  59.8 

0.5 

1.9 

0.13 

22 

1126.3 

1 1  27  37.74 

+  4  2227.6 

0.5 

1.9  0.13 

5 

14  30.0 

1134  21.23 

338  47.2 

0.5 

1.9 

0.13 

23 

1122.2 

1 1  27  28.37 

4  23  27.0 

0.5 

1.9  0.13 

6 

14  25.9 

1134  14.00 

3  39  35.5 

0.5 

1.9  0.13 

24 

11  18.1 

1127  19.05 

4  24  26.0 

0.5 

1.9  0.13 

7 

14  21.8 

1134   6.64 

34024.6 

0.5 

1.9  0.13 

25 

1114.0 

1127   9.78 

4  2524.6 

0.5 

1.9,0.13] 

8 

14  17.8 

1133  59.15 

341  14.5 

0.5 

1.9 

0.13 

26 

1 1  10.0 

1127  0.57 

4  2622.8 

0.5 

1.9 

0.13: 

J 

9 

14  13.7 

1133  51.53 

+  3  42  5.2 

0.5 

1.9 

0.13 

27 

11    5.9 

1126  51.42 

+  4  2720.6 

0.5 

1.9 

1 

0.13 

10 

14   9.7 

1 1  33  43.79 

3  42  56.6 

0.5 

1.9  0.13 

28 

11    1.8 

1 1  26  42.32 

4  28  18.0 

0.5 

1.9  0.13 

11 

14   5.6 

1 1  33 .35.93 

3  43  48.7 

0.5 

1.9  0.13 

29 

10  57.7 

1 1  26  33.30 

42914.8 

0.5 

1.9  0.13: 

12 

14    1.6 

1 1  33  27.95 

34441.5 

0.5 

1.9 

0.13 

30 

10  53.6 

112624.35 

43011.1 

0.5 

1.9  0.13; 

13 

13  57.5 

1 1  33  19.86 

3  4535.0 

0.5 

1.9 

0.13 

31 

10  49.6 

1126  16.47 

4  31    6.9 

0.5 

1.9  0.13 

i.^'o.is 

1.90.13 

14 

13  5.3.4 

113311.66+  34629.1 

0.5 

1.9 

0.13 

32 

1045.5 

1126  6.67 

+  4  32  2.1 

0,5 

15  13  49.3! 

1 1  33   3.36  +  347  2 1.9 

0.5 

1.9  0.131 

33 

1041.4 

112557.96+  4  3256.7 

O.5I 
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FOE  TRANSIT  AT  WASHINGTON. 

D«*e. 

Mean 

Time 

of 

Tnaait 

▲mrent 
R.ABoeiiiioD 

Tnoalt. 

Appareot 

At 

Tnoalt 

Hor. 
Fmt. 

Sftml. 

dlMD. 

8.T.of 
8om. 
Pms. 
Mer. 

Date. 

Mean 

Time 

of 

Tnuiali 

Apparent 

ILAiioenaion 

at 

Trandt 

Apparent 

DeeUoatlon 

at 

Tranait. 

Hot. 
Par. 

II 
0.5 

Seml- 
diam. 

// 
1.9 

8.T.of 
Sem. 
Paaa. 
Met. 

0.13 

Apr.  1 

h   m 
1045.5 

h  m    • 
1136  6.67 

O       /       1/ 

+  433  2.1 

0.5 

1.9 

0.13 

Mayl7 

7  40.3 

h  m    a 
113143.34 

O        1        II 

+  4  5834.4 

2 

1041.4 

113557.96 

4  3356.7 

0.5 

1.9 

0.13 

18 

736.3 

1 1  31  40.54 

4  58  43.3 

0.5 

1.9 

0.13 

3 

1037.3 

113549.33 

4  3350.6 

0.5 

1.9 

0.13 

19 

7  33.3 

113138.91 

4  5850.7 

0.5 

1.9 

0.13 

4 

1033.3 

113540.78 

4  34  44.0 

0.5 

1.9 

0.13 

30 

738.3 

113137.49 

4  58  57.0 

0.5 

1.9 

0.13 

5 

1039.3 

113533.34 

4  3536.7 

0.5 

1.9 

0.13 

31 

734.4 

11  31  36.37 

4  59  3.1 

0.5 

1.9 

0.13 

6 

1035.1 

113534.00 

+  4  3638.7 

0.5 

1.9 

0.13 

33 

730.4 

113135.33 

+  4  59  5.9 

0.5 

1.9 

0.13 

7 

1031.0 

1 1  35 15.75 

4  37  30.0 

0.5 

1.9 

0.13 

23 

716.5 

113134.39 

4  59  8.4 

0.5 

1.9 

0.13 

8 

10  17.0 

1135  7.61 

4  38  10.6 

0.5 

1.9 

0.13 

34 

713.6 

113133.74 

4  59  9.7 

0.5 

1.9 

0.13 

9 

10  13.9 

1134  59.57 

4  39  0.4 

0.5 

1.9 

0.13 

35 

7  8.6 

113133.39 

4  59  9.8 

0.5 

1.9 

0.13 

10 

10  8.8 

1134  51.66 

4  39  49.4 

0.5 

1.9 

0.13 

36 

7   4.7 

11  31  33.03 

4  59  8.7 

0.5 

1.9 

0.13 

11 

10  4.8 

1134  43.87 

<!-  4  40  37.6 

0.5 

1.9 

0.13 

37 

7  0.7 

113133.97 

-h  4  59  6.3 

0.5 

1.9 

0.13 

13 

10  0.7 

1134  36.17 

4  4135.1 

0.5 

1.9 

0.13 

38 

656.8 

113133.10 

4  59  3.6 

0.5 

1.9 

0.13 

13 

956.7 

1134  38.60 

4  4311.8 

0.5 

1.9 

0.13 

39 

653.9 

113133.43 

4  58  57.7 

0.5 

1.8 

0.13 

14 

953.6 

1134  31.17 

4  43  57.5 

0^ 

1.9 

0.13 

30 

649.0 

1 1  31  33.95 

4  5851.5 

0.5 

1.8 

0.13 

15 
16 

948.5 
944.5 

1134  13.87 
1134   6.69 

4  43  43.4 
•t-  4  44  36.4 

0.5 
0.5 

1.9 

1.9 

0.13 
0.13 

31 

645.6 

19  8.7 

11  31  34.67 
115343.53 

4  5844.1 
+  1  36  14.9 

0.5 
0.5 

1.8 
1.8 

0.13 
0.13 

T>«c  1 

17 

940.4 

1 1  33  59.64 

4  45  0.5 

0.5 

^1.9 

0.13 

3 

19  4.9 

1 1  53  48.80 

13536.5 

0.5 

1.8 

0.13 

18 

936.4 

1 1  23  53.74 

4  4551.7 

0.5 

1.9 

0.13 

3 

19   1.1 

115354.90 

1  34  59.4 

0.5 

1.8 

0.13 

19 

933.4 

1 1  33  45.99 

4  46  33.0 

0.5 

1.9 

0.13 

4 

1857.3 

1153  0.80 

134  33.4 

0.5 

1.8 

0.13 

30 

938.3 

112339.37 

4  47  13.3 

0.5 

1.9 

0.13 

5 

1853.4 

1153  6.53 

1  33  48.8 

0.5 

1.8 

0.13 

81 

934.3 

113333.89 

^  4  47  53.6 

0.5 

1.9 

0.13 

6 

1849.5 

1 1  53  13.04 

+  1  33  15.4 

0.5 

1.8 

0.13 

33 

930.3 

113336.55 

4  48  30.9 

0.5 

1.9 

0.13 

7 

1845.7 

115317.38 

13343.3 

0.5 

1.8 

0.13 

33 

916.3 

1 1  33  30.37 

4  49  8.3 

0.5 

1.9 

0.13 

8 

1841.8 

116333.53 

1  33  13.4 

0.5 

1.8 

0.13 

34 

913.3 

i  1  33  14.35 

4  49  44.7 

0.5 

1.9 

0.13 

9 

1838.0 

115337.46 

1  31  43.8 

0.5 

1.8 

0.13 

35 

9  8.3 

1133  8.46 

4  5030.1 

0.5 

1.9 

0.13 

10 

1834.1 

1 1  53  33.31 

1  31  14.5 

0.5 

1.8 

0.13 

36 

9  4.1 

1133  3.74 

-h  4  5054.4 

0.5 

1.9 

0.13 

11 

1830.3 

1153  36.77 

+  1  30  47.5 

0.5 

1.8 

0.13 

37 

9  0.1 

1133  57.18 

4  51  37.7 

0.5 

1.9 

0.13 

13 

1836.4 

115341.13 

13031.7 

0.5 

1.8 

0.13 

38 

856.1 

113351.78 

4  51  59.9 

0.5 

1.9 

0.13 

13 

18236 

1 1  53  45.39 

1  39  57.3 

0.5 

1.8 

0.13 

39 

853.1 

1 1  33  46.55 

45331.0 

0.5 

1.9 

0.13 

14 

18  18.7 

1 1  53  49.3«> 

1  39  34.3 

0.5 

1.8 

0.13 

30 

848.0 

113341.48 

4  53   1.0 

0.5 

1.9 

0.13 

15 

18  14.8 

115353.01 

1  39  13.4 

0.5 

1.8 

0.13 

Hay  1 

844.0 

113336.57 

+  4  5339.9 

0.5 

1.9 

0.13 

16 

1811.0 

1153  56.57 

-1-  13851.9 

0.5 

1.8 

0.13 

3 

840.0 

113331.83 

4  53  57.7 

0.5 

1.9 

0.13 

17 

18  7.1 

1153  59.93 

13833.7 

0.5 

1.8 

0.13 

3 

8360 

1 1  33  37.36 

4  54  34.4 

0.5 

1.9 

0.13 

18 

18  3.3 

1154   3.08 

1  38  14.9 

0.5 

1.8 

0.13 

4 

833.0 

113333.87 

4  54  49.9 

0.5 

1.9 

0.13 

19 

17  59.3 

1154  6.03 

1  37  58.4 

0.5 

1.8 

0.13 

5 

838.0 

113318.66 

4  55  14.3 

0.5 

1.9 

0.13 

30 

17  55.4 

1154   8.78 

1  37  43.3 

0.5 

1.8 

0.13 

6 

834.0 

1 1  33 14.63 

+  4  5537.6 

0.5 

1.9 

0.13 

31 

1751.6 

115411.33 

+  13739.3 

0.5 

1.8 

0.13 

7 

830.0 

113310.76 

4  55  59.6 

0.5 

1.9 

0.13 

33 

1747.7 

1154  13.65 

1  37  16.8 

0.5 

1.8 

0.13 

8 

816.0 

1133   7.08 

4  5630.5 

0.5 

1.9 

0.13 

33 

17  43.8 

1 1  54  15.78 

137   5.7 

0.5 

1.8 

0.13  i 

9 

813.0 

1133  3.59 

4  56  40.3 

0.5 

1.9 

0.13 

34 

17  39.9 

1154  17.70 

136  55.9 

0.5 

1.8 

0.13 

10 

8  8.0 

1133  0.38 

4  56  58.7 

0.5 

1.9 

0.13 

35 

17  36.0 

115419.41 

1  36  47.4 

0.5 

1.8 

0.13 

11 

8  4.1 

113157.14 

+  4  5716.1 

0.5 

1.9 

0.13 

36 

1733.1 

1154  30.93 

-1-  1  36  40.3 

0.5 

1.9 

0.13 

]3 

8  0.1 

113154.31 

4  57  33.3 

0.5 

1.9 

0.13 

37 

17  38.1 

1154  33.31 

1  36  34.6 

0.5 

1.9 

0.13 

13 

7  56.1 

113151.46 

4  5747.1 

0.5 

1.9 

0.13 

38 

1734.3 

1 1  54  33.30 

1  36  30.3 

0.5 

1.9 

0.13 

14 

753.1 

113148.89 

4  58  0.8 

0.5 

1.9 

0.13 

39 

17  30.3 

1154  34.18 

13637.1 

0.5 

1.9 

0.13 

15|   748.3 

113146.51 

4  5813.3 

0.5 

1.9 

0.13 

30 

17  16.4 

1154  34.85 

13635.4 

0.5 

1.9 

0.12 

16    744.3 

113144..33+  4  5834.4 

0.5 

1.9 

0.12 

31 

17  13.5 

1154  35.31 

+  13635.1 

0.5 

1.9 

0.12 

17    7  40.31  1 1  31  43.34'-f  4  58  34.4 

0.5 

1.9  0.131 

33 

17   8.0 

1 1  54  35.57 

+  13636.1 

0.5 

1.9 

0.13 
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FOR  TRANSIT  AT  WASHINGTON. 

1 

1 
1 

Date. 

Mean 

Tiuie 

of 

Traosit. 

Appeient 

R.  AacenaioD 

at 

Traoftlt. 

Apparent 

l>«olinaiion 

at 

Transit. 

Hot. 
Par. 

Seml- 
dlam. 

II 
1.3 

8.T.of 
Bern. 
PaflA. 
Men 

8 

0.09 

Date. 

Mean 

Time 

of 

Transit 

Apparest 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

II 
0.3 

8.T.OI 
Bern 
Semi-;  Pan. 
diaiD.  Mer. 

«/       ft 
1.3  0.09 

1 

Jan.  0 

h    in 
8  15.7 

h   m    8 
2  57    5.95 

O        /        // 

+14  58   9.2 

0.3 

Feb.  15 

h    m 
5  14.5 

h  m    8 
2  56  49.08 

0    1     II 
+14  5951.2 

1 

8II.7 

2  57  2.65 

14  57  58.4 

0.3 

1 .3  0.09 

16 

5  10.6 

256  51.88    15   0  7.0 

0.3 

1.3  0.09 

2 

8  7.7 

2  5^)  59.46 

14  57  48.0 

0.3 

1.3  0.09 

17 

5   6.7 

256  54.81    15   0  23.4 

0.3 

1.3  0.09 

3 

8   3.7 

2  56  56.39 

14  57  38.1 

0.3 

1 .3  0.09 

18 

5   2.9 

2  56  57.87 

15   0  40.5 

0.3 

1.3  0.09 

4 

7  59.7 

2  56  53.45 

14  5728.9 

0.3 

1 .3  0.09 

19 

4  59.0 

257   1.07 

15  058.1 

0.3 

1.3  0.09 

5 

7  55.7 

2  56  50.63 

+  14  5720.3 

0.3 

1.3  0.09 

20 

4  55.1 

257   4.39  +  15    1  16.1 

0.3 

1.3  0.09 

6 

751.8 

2  56  47.93 

14  57  12.2 

0.3 

I.3I0.O9 

21 

4  51.2 

257   7.84    15    134.7 

0.3 

1.3  0.09 

7 

747.8 

2  56  45.35 

14  57   4.7 

0.3 

1.3 

0.09 

22 

4  47.4 

25711.42 

15   153.8 

0.3 

1.3 

0.09 

8 

7  43.8 

2  56  42.89 

14  56  57.8'   0.3 

1.3 

0.09 

2.S 

4  43.5 

2  5715.12    15  213.5 

0.3 

1.3 

0.09 

9 

7  39.8 

2  56  40.56 

14  5651.4 

0.3 

1.3 

0.09 

24 

4  39.6 

257  18.95    15  2  33.6 

0.3 

1.3 

0.09 

10 

7  35.9 

2  56  38.37 

+  14  56  45.6 

0.3 

i.a^ 

0.09 

25 

4  35.7 

25722.00  +  15  254.2 

0.3 

1.3 

0.09 

11 

731.9 

2  56  36.31 

14  56  40.3 

0,3 

1.3|0.09 

26 

4  31.9 

25726.98    15   3  15.4 

0.3 

1.3  0.09 

13 

7  27.9 

2  56  34.37 

14  56:)5.6    0.3 

1.3  0.09 

27 

4  28.0 

2  57  31.18    15   3  37.1 

0.3 

1.3  0.09 

13 

7  24.0 

2  56  32.56 

14  56  31.4 

.  0.3 

1.3  0.09 

28 

4  24.2 

2  57  35.50+15   3  59.0 

0.3 

1.3 

0.09 

14 

7  20.0 

2  56  30.88 

14  56  27.9 

0.3 

1.3 

0.09 

• 

15 

7  16.1 

2  56  29.34 

+14  56  25.1 

0.3 

1.3  0.09 

• 

16 

7  12.1 

2  56  27.93 

14  56  22.9 

0.3 

1.3 

0.09 

Sept.  1 

1631.7 

31631.15 

+1619   7.6 

0.3 

1.3  0.09 

17 

7   8.2 

2  56  26.66 

14  56  21.3 

0.3 

1.3  0.09 

2 

16  27.8 

3  16  30.01 

16  18  59.7 

0.3 

1.3  0.09; 

18 

7   4.2 

2  56  25.51 

14  5620.2 

0.3 

1 .3  0.09 

3 

1623.8 

316  28.75 

16  1851.4 

0.3 

1.3  0.09! 

19 

7  0.3 

25624.50 

14  56  19.7 

0.3 

1.3 

0.09 

4 

16  19.9 

3  1627.36    16  1842.6 

0.3 

1.3  0.09 

20 

6  56.3 

2  56  23.63 

+14  56  19.8 

0.3 

1.3 

0.09 

5 

\%  15.9 

3  16  25.84+16  18  33.2 

0.3 

1.3  0.09  ■ 

21 

6  52.4 

2  56  22.89 

14  5620.5 

0.3 

1.3 

0.09 

6 

16  12.0 

31624.19 

16  1823.4 

0.3 

1.3  0.09  ; 

22 

6  48.4 

2  56  22.29 

14  56  21.9 

0.3 

1.3 

0.09 

7 

16  8.0 

31622.41 

16  18  13.2 

0.3 

1.3  0.09  . 

2:) 

6  44.5 

2  56  21.83 

14  56  23.8 

0.3 

1.3  0.09 

8 

16   4.0 

31620.51 

1618  2.5 

0.3 

1.3  0.09 

24 

640.6 

25621.51 

14  56  26.3 

0.3 

1.3 

0.09 

9 

16   0.1 

316  18.48 

1617  51.2 

0.3 

1. a  0.09 
1.3  0.(^ 

25 

6  36.6 

25621.32 

+14  5629.4 

0.3 

1.3 

0.09 

10 

1556.1 

3  16  16.32 

+16  1739.5 

0.3 

26 

6  32.7 

2  56  21.27 

14  56  33.1 

0.3 

1.3 

0.09 

11 

15  52.1 

3  16  14.04 

16  17  27.4 

0.3 

1.3  0.09; 

27 

6  28.8 

256  21.36 

14  56  37.3 

0.3 

1.3 

0.09 

12 

1548.2 

31611.64 

16  17  14.9 

0.3 

1.3  0.09 

28 

6  24.8 

256  21.59 

14  56  42.2 

0.3 

1.3 

0.09 

13 

1544.2 

3  16   9.12 

16  17    1.8 

0.3 

1.3  0.09 

29 

6  20.9 

25621.95 

14  56  47.7 

0.3 

1.3 

0.09 

14 

15  40.2 

316   6.47 

1616  48.3 

0.3 

1.3 

0.09 

30 

617.0 

2  56  22.45 

+14  5653.8 

0.3 

1.3 

009 

15 

15  36.2 

316  3.70 

+16  16  34.3 

0.3 

1.3 

0.09 

3{ 

613.1 

2  56  23.09 

14  57   0.5 

0.3 

1.3 

0.09 

16 

15  32.2 

316   0.81 

16  16  19.9 

0.3 

1.3  0.09 

Feb.  1 

6  9.1 

256  23  87 

14  57   7.9 

0.3 

1.3 

0.09 

17 

15  28.3 

31557.80 

16  16   5.1 

0.3 

1.3  0.09 

2 

6   5.2 

2  56  24.79 

14  57  15.8 

0.3 

1.3 

0.09 

18 

15  24.3 

315  54.67 

16  1549.8 

0:3 

1.3 

0.O9 

3 

6    1.3 

2  56  25.84 

14  57  24.2 

0.3 

1.3 

0.09 

19 

1520.3 

315  51.43 

16  15  34.0 

0.3 

1.3  0.09 

1 

4 

5  57.4 

2  56  27.03 

+14  57  33.2 

0.3 

1.3 

0.09 

20 

1516.3 

3  15  48.07 

+161517.9 

0.3 

1.3i  0.09  '■ 

5 

5  53.5 

2  56  28.36 

14  57  42.8    0.3 

1.3 

0.09 

21 

15  12.3 

3  15  44.60 

16  15    1.5 

0.3 

1.3  0.09 

6 

5  49.6 

2  56  29.82 

14  57  5:^.0 

0.3 

1.3 

0.09 

22 

15  8.3 

3  1541.01 

16  14  44.6 

0.3 

1.3  o.m> 

7 

545.7 

2  56  31.42 

14  58   3.9 

0.3 

1.3 

0.09 

23 

15   4.3 

315  37.31 

16  14  27.3 

0.3 

1.3!  0.09 

6 

541.8 

266  33.16 

14  5815.3 

0.3 

1.3 

0.09 

24 

15  0.3 

315  33.50 

16  14   9.6 

0.3 

1.3^0.09 

9 

537.0 

2  56  35.04 

+14  58  27.3 

0.3 

1.3 

0.09 

25 

14  56.3 

31529.58+1613  51.5 

0.3 

1.3 

0.09; 

10 

5  34.0 

2  56  37.05 

14  58  39.9 

0.3 

1,3 

0.09 

26 

14  52.3 

315  25.56    16  13  33.0 

0.3 

1.3 

0.09  i 

11 

5  30.1 

2  56  39.18 

14  58  53.0 

0.3 

1.3 

0.09 

27 

14  48.3 

31521.44 

161314.2 

0.3 

1.3.0.09 

12 

526.2 

25641.45 

14  59   6.7 

0.3 

1.3 

0.09 

28 

14  44.3 

3  1517.21 

161255.0 

0.3 

1.3:0.09; 

13 

5  22.3 

256  43.86 

14  59  20.9 

0.3 

1.3 

0.09 

29 

14  40.3 

3  15  12.88 

16  1235.4 

0.3 

1.3 

0.091 

14 

518.4 

2  56  46.41 

+14  59  35.8    0.3 

1.3 

0.09 

30 

14  36.3 

315   8.44 

+16  12  15.4 

0.3 

1.3 

O.OSI 

15 

5  14.5 

2  56  40.08  +  14  59  51.2'    0.3 

1.3 

0.09 

31  14  32.3 

315   3.90+16  1155.1 

0.3 

1  3' 0.09 
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FOR  TRANSIT  AT  WASHINGTON. 

• 

1 

Date. 

1 

Mean 

Time 

of 

TraDBit. 

AppareDt 

B-Aaceoaion 

at 

Traosit. 

Apparent 

DeoUnation 

at 

Transit. 

Hor. 
Par. 

II 
0.3 

Semi- 
dlam. 

II 
1.3 

8.T.of 
Sem. 
Vma. 
Mer. 

Date. 

ICean 

Time 

of 

Transit. 

Apparent 

K.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

1/ 
0.3 

Semi- 
dlam. 

// 
1.3 

S.T.of 
Sem. 
Pass. 
Mer. 

s 
0.09 

!Oct.  1 

.  h    m 
14  32.3 

h  m    ft 
3  15   3.90 

O        1         II 

+16  1155.1 

s 
0.09 

Nov.  16 

h    m 
1126.8 

bras 
3  10  23.74 

+15  52  32.8 

2 

14  28.3 

314  59.26 

16  1134.5 

0.3 

1.3 

0.09 

17 

1122.8 

31017.01 

15  52   6.3 

0.3 

1.3 

0.09 

3 

14  24.3 

314  54.53 

1611  13.5 

0.3 

1.3 

0.09 

18 

11  18.7 

3  1010.29 

15  5140.0 

0.3 

1.3 

0.09 

4 

14  20.3 

314  49.71 

1610  52.2 

0.3 

1.3 

0.09 

19 

II  14.7 

310   3.59 

15  51  13.7 

0.3 

1.3 

0.09 

5 

14  16.3 

3  14  44.80 

16  1030.7 

0.3 

1.3 

0.09 

20 

11  10.6 

3  956.91 

15  50  47.5 

0.3 

1.3 

0.09 

6 

14  12.3 

314  39.80 

+1610   8.9 

0.3 

1.3 

0.09 

21 

11   6.6 

3  950.26 

+15  50  21.4 

0.3 

1.3 

0.09 

7 

14   8.3 

314  34.70 

16   946.7 

0.3 

1.3 

0.09 

22 

11    2.6 

3   943.63 

15  49  55.5 

0.3 

1.3 

0.09 

8 

14   4.3 

3  14  29.51 

16  924.1 

0.3 

1.3 

0.09 

23 

10  58.5 

3   9  37.02 

15  4929.8 

0.3 

1.3 

0.09 

9 

14   0.2 

3  14  24.23 

16  9    1.3 

0.3 

1.3 

0.09 

24 

10  54.5 

3  9  30.45 

15  49   4.3 

0.3 

1.3 

0.09 

10 

1356.2 

31418.88 

16  838.4 

0.3 

1.3 

0.09 

25 

10  50.4 

3  923.91 

1548  39.1 

0.3 

1.3 

0.09 

11 

13  52.2 

3  14  13.45 

+16   815.2 

5.3 

1.3 

0.09 

26 

10  46.4 

3  917.41 

+154814.1 

0.3 

1.3 

0.09 

12 

1348.1 

314   7.94 

16  7  51.7 

0.3 

1.8 

0.09 

27 

10  42.3 

3  910.95 

1547  49.2 

0.3 

1.3 

0.09 

13 

13  44.1 

314   2.35 

16   727.7 

0.3 

1.3 

0.09 

28 

10  38.3 

3   9  4.53 

1547  24.5 

0.3 

1.3 

0.09 

14 

1340.1 

313  56.68 

16   7   3.4 

0.3 

1.3 

0.09 

29  10  34.3 

3   8  58.16 

1547   0.0 

0.3 

1.3 

0.09 

15  1336.1 

3  13  50.95 

16   638.9 

0.3 

1.3 

0.09 

30 

10  30.2 

3  8  51.84 

15  46  35.8 

0.3 

1.3 

0.09 

IG  1332.0 

313  45.15 

+16  614.3 

0.3 

1.3 

0.09 

Dec.  1 

1026.2 

3  8  45.56 

+154611.8 

0.3 

1.3 

0.09 

n!  1328.0 

313  39.28 

16   5  49.4 

0.3 

1.3 

0.09 

2 

1022.2 

3  839.33 

154548.1 

0.3 

1:3 

0.09 

18  1324.0 

1                          1 

3  13  33.34 

16   5  24.4 

0.3 

1.3 

0.09 

3 

10  18.1 

3  833.16 

154524.6 

0.3 

1.3 

0.09 

19  1320  0 

313  27.33 

16  4  59.2 

0.3 

1.3 

0.09 

4 

1014.1 

3  827.05 

15  45   1.4 

0.3 

1.3 

0.09 

20 

13  15.9 

31321.27 

16   4  33.8 

0.3 

1.3 

0.09 

5 

1010.1 

3  821.00 

1544  38.5 

0.3 

1.3 

0.09 

21 

1311.9 

313  15.16 

+16  4   8.2 

0.3 

1.3 

0.09 

6 

10  6.0 

3  8  15.01 

+15  44  16.0 

0.3 

1.3 

0.09 

22 

13  7.9 

313  9.00    16   3  42.5 

0.3 

1.3 

0.09 

7 

10  2.0 

3  8  9.08 

1543  53.8 

0.3 

1.3 

0.09 

23 

13   3.8 

313  2.78 

16  316.7 

0.3 

1.3 

0.09 

8 

9  58.0 

3  8  3.21 

154331.9 

0.3 

1.3 

0.09 

24 

12  59.8 

3  12  56.50 

16  250.7 

0.3 

1.3 

0.09 

9 

9  53.9 

3   757.41 

154310.3 

0.3 

1.3 

0.09 

25  1255.7 

3125016 

16  2  24.5 

0.3 

1.3 

0.09 

10 

9  49.9 

3   7  51.68 

154249.1 

0.3 

1.3 

0.09 

26  1251.7 

3  12  43.78 

+16    158.0 

0.3 

1.3 

0.09 

11 

9  45.9 

3  746.03 

+15  4228.3 

0.3 

1.3 

0.09 

27 

1247.7 

31237.35 

16    1  31.6 

0.3 

1.3 

0.09 

12 

9  41.9 

3   740.46 

15  42  7.8 

0.3 

1.3 

0.09 

28 

1243.6 

3  1230.88 

16    1    5.0 

0.3 

1.3 

0.09 

13 

9  37.8 

3  7  34.97 

15  4147.7 

0.3 

1.3 

0.09 

29 

1239.6 

31224.38 

16   0  38.3 

0.3 

1.3 

0.09 

14 

9  33.8 

3   7  29.56 

154128.0 

0.3 

1.3 

0.09 

30 

1235.5 

3  12  17.a5 

16  0  11.5 

0.3 

1.3 

0.09 

15 

929.8 

3   7  24.23 

15  41    8.7 

0.3 

1.3 

0.09 

31 

1231.5 

3  12  11.29 

+15  59  44  6 

0.3 

1.3 

0.09 

16 

92.'>.8 

3   718.99 

+1540  49.7 

0.3 

1.3 

0.09 

Nov.  1 

1227.5 

312  4.69 

15  59  17.7 

0.3 

1.3 

0.09 

17 

921.8 

3  7  13.83 

154031.1 

0.3 

1.3 

0.09 

2 

1223.4 

31158.06 

15  58  50.8 

0.3 

1.3 

0.09 

18 

917.7 

3   7   8.76 

15  4013.0 

0.3 

1.3 

0.09 

3 

12  19.4 

31151.40 

155823.8 

0.3 

1.3 

0.09 

19 

913.7 

3   7  3.79 

15  39  55.4 

0.3 

1.3 

0.09 

4 

1215.3 

31144.72 

15  57  56.7 

0.3 

1.3 

0.09 

20 

9  9.7 

3  6  58.91 

1539  38.2 

0.3 

1.3 

0.09 

5 

12  11.3 

3  1138.02 

+15  5729.6 

0.3 

1.3 

0.09 

21 

9  5.7 

3  6  54.13 

+153921.4 

0.3 

1.3 

0.09 

6  12   7.3 

31131.31 

15  57  2.5 

0.3 

1.3 

0.09 

22 

9    1.7 

3  6  49.44 

1539   5.0 

0.3 

1.3 

0.09 

7  12  3.2 

3  1 1  24.58 

1556  35.3 

0.3 

1.3 

0.09 

23 

8  57.7 

3   6  44.85 

1538  49.0 

0.3 

1.3 

0.09 

8  1 1  59.2 

311  17.83 

15  56   8.2 

0.3 

1.3 

0.09 

24 

8  53.7 

3   6  40.36 

15  38  33.4 

0.3 

1.3 

0.09 

9 

1155.1 

311  11.07 

155541.1 

0.3 

1.3 

0.09 

25 

8  49.7 

3  6  35.98 

15  3818.2 

0.3 

1.3 

0.09 

10 

1151.1 

311    4.31 

+155514.1 

0.3 

1.3 

0.09 

26    8  45.7 

3  631.70 

+15  38   3.5 

0.3 

1.3 

0.09 

11 

1 1  47.0 

3  to  57.54 

1554  47.1 

0.3 

1.3 

0.09 

27 

8  4 1.7 

3   6  27.52 

15  37  49.3 

0.3 

1.3 

0.09 

12 

1 1  43.0 

310  50.76 

1554  20.3 

0.3 

1.3 

0.09 

28 

8  37.7 

3   623.45 

15  37  35.6 

0.3 

1.3 

0.09 

13  1138.9 

310  43.99 

15  53  53.4 

0.3 

1.3 

0.09 

29 

8  33.7 

3   6  19.40 

15  37  22.4 

0.3 

1.3 

0.09 

14 

1134.U 

3  10  37.24 

15  53  26.5 

0.3 

1.3 

0.09 

30 

829.7 

3   6  15.64 

15  37  9.7 

0.3 

1.3 

0.09 

15*  1 1  30.8 

3  10  30.49 

+1552  59.6 

0.3 

1.3 

0.09 

31 

825.7 

3  611.91 

+  1536  57.6 

0.3 

1.3 

0.09 

16  1126.8 

3  10  23.74+15  5232.8 

0.3 

1.3 

0.09 

32 

8  21.7 

3  6  8.29+153646.1 

0.3 

1.3 

0.09 
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ECLIPSES    IN   1883. 


In  the  year  1883  there  will  be  four  eclipses,  two  of  the  sun  and  two  of  the  moon. 

I. — A  partial  eclipse  of  the  moon,  1883,  April  21-22,  invisible  at  Washington,  but  visible 
on  the  Pacific  Coast,  the  Pacific  Ocean  and  Asia. 

ELEMENTS  OF  THE  ECLIPSE. 


Greenwich  mean  time  of  g  in  right  ascension,  April  22    0 

ll      ID         s 

1  59  18.76 
13  59  18.76 

o 


Sun^s  right  ascension 
Moon^s  right  ascension 

Sun^s  declination 
Moon^s  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


Moon  enters  penumbra 
Moon  enters  shadow 
Middle  of  the  eclipse 
Moon  leaves  shadow 
Moon  leaves  penumbra 


n 


12  10  37.1  N. 

13  3  27.8  S. 

8.8 
54    6.5 


Hourly  motion 
Hourly  motion 

Hourly  motion 
Hourly  motion 
Sun's  true  scmidiameter 
Moon's  true  semidiameter 


m 

7 

3L4 

9.35 

118.03 

d  49.9  N. 

7  42.5  S. 

15  56.5 

5r 

14  44.0 

TIMES  OF  PHASES. 

d        h  in 

April    21    21  5.4 

21     23  1.3 

21  J23  38.5 

22  0  15.1 
22      2  11.9 


Greenwich  mean  time. 


CIRCUMSTANCES  OF  THE  ECLIPSE, 
First  contact  of  shadow  with  the  moon's  limb  33°  from  the  north  point  toward  the  east, 
when  the  moon  is  in  the  zenith  in  longitude  166°  8^  west  from  Greenwich,  and  latitude 
12°  5y  south. 

Last  contact  of  shadow  with  the  moon's  limb  4°  from  the  north  point  toward  the  west, 
when  the  moon  is  in  the  zenith  in  longitude  175°  50^  east  from  Greenwich,  and  latitude 
13°  4^  south. 

Magnitude  of  the  eclipse  =  0.086,  ( moon's  diameter  si). 

II. — A  total  eclipse  of  the  sun,  1883,  May  6,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d      h       m  ■ 

Greenwich  mean  time  of  ^  in  right  ascension.  May     6     9     45     12.7 


Sun  and  moon's  R.  A. 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


h    m     • 
2  54    3.41 


s  ■ 

Hourly  motions     9.67  and  153.41 


// 


16  37  52.2  N. 
16  11  31.0  N. 
8.8 
60  53.3 


Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


It 


0  41.9  N. 
7  29.5  N. 

15  53.0 

16  34.7 


CIRCUMSTANCES  OF  THE  ECLIPSE. 

Eclipse  begins                May  6    7  21.3  in  long.  167^  13.5  £  .  and  in  lat  26  10.5  S. 

Central  eclipse  begins             6     8  20.2                  156     0.6  £ .  34  45.9  S. 

Central  eclipse  at  noon            6     9  45.2                  147  11.4  W.  9    7.8  S. 

Central  eclipse  ends                 6  11  27.6                   86  56.3  W.  13  33.3  S. 

Eclipse  ends                            6  12  26.6                   98  59.5  W.  4  50.1  S. 
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III. — A  partial  eclipse  of  the  moon,  1883,  October  15,  visible  at  Washington,  throughout 
the  United  States,  and  on  the  Pacific  Ocean. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h     m       ■ 

Greenwich  mean  time  of  g  in  right  ascension,  October  15  19  20  81.3 

Sun's  right  ascension 
Moon's  right  ascension 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


h     m       • 

13  23  31.72 

Hourly  motion 

9.32 

1  23  34.72 

Hourly  motion 

148.36 

8  47  43.1  S. 

Hourly  motion 

0  55.4  S. 

9  43  30.8  N 

• 

Hourly  motion 

10  54.6  N. 

8.9 

Sun's  true  semidiameter 

16    5.5 

61  22.4 

Moon's  true  semidiameter 

16  42.7 

TIMES  OF  PHASES. 

October 

d 

15 

h          m        r 

16    40.3      i 

15 
15 

17  58.4     ( 

18  54  2     /     Greenwich  mean  time. 

15 

19    50.0     1 

15 

21      8.4     / 

Moon  enters  penumbra 
Moon  enters  shadow 
Middle  of  the  eclipse 
Moon  leaves  shadow 
Moon  leaves  penumbra 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

First  contact  of  shadow  with  the  moon's  limb  132°  from  the  north  point  toward  the  east, 
when  the  moon  is  in  the  zenith  in  longitude  93°  55^  west  from  Greenwich,  and  latitude 
9°  29^  north. 

Last  contact  of  shadow  with  the  moon's  limb  165°  from  the  north  point  toward  the  west, 
when  the  moon  is  in  the  zenith  in  longitude  120°  50^  west  from  Greenwich,  and  latitude 
9°  49^  north. 

Magnitude  of  the  eclipse  =  0.280,  (  moon's  diameter  a  1). 

lY. — An  annular  eclipse  of  the  sun,  1883,  October  30,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d     b     m       s 

Greenwich  mean  time  of  ^  in  right  ascension,  October  30  1 1  36  44.6 

Sun  and  moon's  R.  A.  14  19  29.71  Hourly  motions     9.75  and  1 18. 16 

Sun's  declination  13  55  51 '.2  S.                   Hourly  motion  o'  49!o  S. 

Moon's  declination  13  28    3.5  S.                   Hourly  motion  7    2.7  S. 

Sun's  equa.  hor.  parallax                   8.9  Sun's  true  semidiameter  16     9.4 

Moon's  equa.  hor.  parallax         53  56.0  Moon's  true  semidiameter  14  41.1 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Eclipse  begins        October  L^O  8  53.3  in  long.  141*  11.4  £  .  and  in  lat.  sf    5.2  N. 

Central  eclipse  begins           30  10    8.1                  126  51.3  E .  42    8.2  N. 

Cc-ntral  eclipse  at  noon          30  11  36,7                  178  14.8  W.  17  18.2  N. 

Omtral  eclipse  ends              30  13  33.9                 121  45.1  W.  16  29.8  N. 

Eclipse  ends                          30  14  48.4                 137  29.2  W.  6  15.7  N. 

The  regions  within  which  the  eclipses  of  the  sun  are  visible  ai'e  laid  down  on  the  following 
charts,  from  which  may  also  be  found  the  Greenwich  time  of  beginning  or  ending  within 
fi^en  or  twenty  minutes,  by  means  of  the  dotted  lines. 

-_-- ■ -  ■     -  _.  ■■         I  I    ■  T  .      .  ■         .  I  .  L     IP— 
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BESSELIAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE 

OF  THE  SUN, 

,  1883,  MAY  6. 

Oreenwich 
Mean 
Time. 

Co^>rdinAt«s  of 

Centre  of  Shadow  on 

Fundamentai  Plane. 

Direction  ot  Axis  of  Shadow. 

Badlos  of  Penambra 

and  Shadow  on 
Fundamental  Pbme. 

1 

X 

y 

Sind. 

Coad. 

/* 

I 

V 

h     in 

7  20 

- 1.37482 

-0.70461 

+ 9.4560  L 

+9.98150 

110  52.9 

+0.53356 

-0.01225 

7  30 

1.28017 

0.68592 

9.45606 

9.98150 

113  22.9 

0.53358 

0.01223 

7  40 

1.18552 

0.66724 

9.45611 

9.98149 

115  53.0 

0.53360 

0.01221 

7  50 

1.09086 

0.64856 

9.45616 

9.98149 

118  23.0 

0.53362 

0.01219 

8    0 

0.99620 

0.62989 

9.45620 

9.98148 

120  53.0 

0.53364 

0.01217 

8  10 

-0.90153 

-0.61122 

+9.45625 

+9.98148 

123  23.0 

+0.53366 

-0.01215 

8  20 

0.80686 

0.59255 

9.45630 

9.98148 

125  53.0 

0.53368 

0.01214 

8  30 

0.71219 

0.57389 

9.45635 

9.98147 

128  23.1 

0.53369 

0.01213 

8  40 

0.61751 

0.55523 

9.45640 

9.98147 

130  53.1 

0.53371 

0.01211 

8  50 

0.52283 

0.53658 

9.45644 

9.98146 

133  23.1 

0.53372 

0.01210 

9    0 

-0.42815 

-0.51793 

+9.45649 

+9  98146 

135  53.1 

+0.53373 

-0.01208 

9  10 

0.33346 

0.49928 

9.45654 

9.98145 

138  23.2 

0.53374 

0.01207 

9  20 

0.23877 

0.48064 

9.45659 

9.98145 

140  53.2 

0.53376 

0.01206 

9  30 

0. 14408 

0.46201 

9.45664 

9.98145 

143  23.2 

0.53377 

0.01205 

9  40 

-0.04939 

0.44338 

9.45669 

9.98144 

145  53.2 

0.53378 

0.01204 

9  50 

+0.04530 

-0.42476 

+9.45673 

+9.98144 

148  23.2 

+0.53379 

-0.01203 

10    0 

0.13998 

0.40614 

9.45678 

9.98143 

150  53.3 

0.53380 

0.01202 

10  10 

0.23467 

0.38752 

9.45683 

9.98143 

153  23.3 

0.53381 

0.01201 

10  20 

0.32936 

0.36892 

9.45688 

9.98142 

155  53.3 

0.53381 

0.01200 

10  30 

0.42405 

0.35031 

9.45693 

9.98142 

158  23.3 

053382 

0.01199 

10  40 

+0.51873 

-0.33171 

+9.45697 

+9.98142 

160  53.4 

+0.53383 

-0.01199 

10  50 

0.61342 

0.31312 

9.45702 

9.98141 

163  23.4 

0.53383 

0.01198: 

11     0 

0.70810 

0.29454 

9.45707 

9.98141 

165  53.4 

0.53384 

0.01198 

11  10 

0.80279 

0.27596 

9.45712 

9.98140 

168  23.4 

0.53384 

0.01197 

11  20 

0.89747 

0.25738 

9.45717 

9.98140 

170  53.4 

0.53385 

0.01197 

11  30 

+0.99215 

-0.23881 

+9.45721 

+9.98140 

173  23.5 

+0.53385 

-0.01197 

11  40 

1.08683 

0.22025 

9.45726 

9.98139 

175  53.5 

0.53385 

0.01196 

11  50 

1.18150 

0.20169 

9.45731 

9.98139 

178  23.5 

0.53385 

0.01196 

12     0 

1.27618 

0.18314 

9.45736 

9.98138 

180  53.5 

0.53385 

0.01 196 

12  10 

1.37085 

0.16460 

9.45741 

9.98138 

183  23.5 

0.53386 

0.01196 

12  20 

+  1.46552 

-0.14606 

+9.45745 

+9.98137 

185  53.6 

+0.53386 

-0.01195 

Greenwich 
Meftn 
Time. 

Log  ^x 

for 
1  Minate. 

Log  Ay 

for 
lliinate. 

Log  A  n 

for 
1  Minate. 

Log  Tangents  of  Angles  of  Conea-    ; 

Penarobra. 

Shadow. 

1 

h    m 

7  0 

+  7.9761 

+  7.2717 

+  1.1761 

7.66575 

7.66364 

8  0 

7.9762 

7.2712 

1.1761 

7.66575 

7.66363 

9  0 

7.9763 

7.2706 

1.1761 

7.66574 

7.66363 

10  0 

7.9763 

7.2699 

1.1761 

7.66574 

7.66362 

11  0 

7.9763 

7.2691 

1.1761 

7.66573 

7.66361 

12  0 

+  7.9762 

+  7.2683 

+  1.1761 

7.66573 

7.66361 
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PATH  OF  SHADOW  DURING  THE  TOTAL  ECLIPSE 

OF 

THE  SUN,  1883,  MAT  6. 

Greenwich 
Meui 
Time. 

Northeni  Limit 

of 

Shadow  Path. 

Central  Line. 

Southern  Limit 

of 
Shadow  Path. 

Duration 

of 
Totality 

on 

Central 

Line. 

Latitude. 

Loogitode  ftom 
Oreenwioh. 

Latitade. 

Longitude  from 
Oreenwioh. 

Latitude. 

Longitude  ftiom 
Greenwich. 

Limits 

0         / 

—34    0.7 

155  48.6  £. 

—34*  45.9 

156°  0.6  E. 

— 35  26!5 

156  14.5  E. 

m      a 

8"^  25" 

27  40.5 

173  19.6 

28  41.4 

172  58.0 

29  42.3 

172  36.5 

3  19.9 

8 

30 

24  57.9 

179  22.5  £. 

25  56.2 

179  17.6  E. 

26  54.5 

179  12.6  E. 

3  40.7 

8 

35 

22  52.4 

176  15.6  W. 

23  49.2 

176  12.8  W. 

24  46.0 

176  lO.I  W. 

3  57.5 

8 

40 

21    6.1 

172  45.3 

22    2.3 

172  38.0 

22  58.5 

172  30.7 

4  12.2 

8 

45 

—  19  32.8 

169  46.8 

—20  28.7 

169  36.4 

—21  24.5 

169  26.0 

4  25.4 

8 

50 

18    9.0 

167  10.2 

19    4.7 

166  57.6 

20    0.5 

166  45.0 

4  37.5 

8 

55 

16  53.0 

164  49.5 

17  48.4 

164  35.2 

18  44.6 

164  20.8 

4  48.6 

9 

0 

15  42.5 

1G2  40.8 

16  38.3 

162  25.1 

17  34.2 

162    9.5 

4  58.8 

9 

5 

14  37.5 

160  41.5 

15  33.5 

160  24.9 

16  29.6 

160    8.2 

5    8.2 

9 

10 

—  13  37.0 

158  49.5 

—  14  33.2 

158  32.1 

—  15  29.5 

158  14.6 

5  16.7 

9 

15 

12  40.6 

157    3.3 

13  37.0 

156  45.3 

14  33.5 

156  27.2 

5  24.4 

9 

20 

11  47.8 

155  21.7 

12  44.6 

155    3.2 

13  41.3 

154  44.8 

5  31.4 

9 

25 

10  58.5 

153  43.8 

11  55.5 

153  25.0 

12  52.6 

153    6.2 

5  37.4 

9 

30 

10  12.3 

152    8.8 

11    9.6 

151  49.8 

12    7.0 

151  30.8 

5  42.6 

9 

35 

—  9  29.2 

150  36.0 

—  10  26.7 

150  16.9 

—11  24.3 

149  57.7 

5  47.0 

9 

40 

8  48.8 

149    4.7 

9  46.7 

148  45.6 

10  44.5 

148  26.4 

5  50.5 

9 

45 

8  11.2 

147  34.4 

9    9.3 

147  15.3 

10    7.5 

146  56.2 

5  53.1 

9 

50 

7  36.4 

146    4.7 

8  34.7 

145  45.7 

9  33.1 

145  26.7 

5  54.8 

9 

55 

7    4.2 

144  34.9 

8    2.8 

144  16.1 

9    1.4 

143  57.3 

5  55.5 

10 

0 

—  6  34.6 

143    4.8 

—  7  33.4 

142  46.2 

—  8  32.2 

142  27.6 

5  55.2 

10 

5 

6    7.7 

141  33.8 

7    6.7 

141  15.5 

8    5.7 

140  57.1 

5  54.0 

10 

10 

5  43.4 

140    1.4 

6  42  6 

139  43.4 

7  41.7 

139  25.3 

5  51.8 

10 

15 

5  22.0 

138  27.1 

6  21.2 

138    9.3 

7  20.5 

137  51.6 

5  48.6 

10 

20 

5    3.4 

136  50.3 

6    2.7 

136  32.8 

7    1.9 

136  15.4 

5  44.4 

10 

25 

—  4  47.8 

135  10.5 

—  5  47.0 

134  53.4 

—  6  46.3 

134  36.3 

5  39.2 

10 

30 

4  35.2 

133  27.1 

5  34.4 

133  10.3 

6  33.7 

132  53.5 

5  33.0 

10 

35 

4  25.9 

131  39.2 

5  25.1 

131  22.6 

6  24.3 

131    6.1 

5  25.9 

10 

40 

4  20.3 

129  45.9 

5  19.4 

129  29.5 

6  18.4 

129  13.2 

5  17.8 

10 

45 

4  18.7 

127  45.8 

5  17.5 

127  29.6 

6  16.4 

127  13.4 

5    8.7 

10 

50 

—  4  21.4 

125  37.8 

—  5  20.0 

125  21.6 

—  6  18.6 

125    5.4 

4  68.7 

10 

55 

4  29.1 

123  19.7 

5  27.5 

123    3.3 

6  25.9 

122  47.0 

4  47.5 

11 

0 

4  42.9 

120  48.4 

5  41.0 

120  31.6 

6  39.1 

120  14.7 

4  35.6 

11 

5 

5    4.0 

118    0.1 

6    1.7 

117  42.5 

6  59.5 

117  24.7 

4  22.3 

11 

10 

5  34.3 

114  48.8 

6  31.8 

114  29.4 

7  29.3 

114  10.1 

4    7.8 

11 

15 

—  6  17.7 

111    2.4 

—  7  15.2 

110  40.0 

—  8  12.6 

110  17.6 

3  51.4 

11 

20 

7  22.1 

106  17.0 

8  20.1 

105  48.0 

9  18.1 

105  19.0 

3  32.4 

11 

25 

9  11.0 

99  16.6 

10  14.0 

98  24.5 

11  17.0 

97  32.4 

3    7.2 

T^imits 

— 12  48.6 

86  48.6  W. 

—  13  33.3 

86  56.3  W. 

—14  16.3 

87    3.5  W. 

404 


ECLIPSES,   1883. 


BESSELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE 

OF  THE  SUN,  1883,  OCTOBER  30. 

Co-ordfnates  of 

Badiot  of  Pennmbra 

Centre  of  Shadow  on 

Direction  of  Axis  of  Shadow.               | 

aud  Shadow  on 

Greenwich 
Mean 
Time. 

Fandamental  Plane. 

4 

Fundamental  Plane. 

1 

X 

y 

Sind. 

COBd. 

A* 

I 

V 

h      m 

0      / 

8  50 

-1.36173 

+0.83892 

-9.38048 

+9.98710 

136  33.5 

+0.57258 

+0.02657 

9    0 

1.28009 

0.81958 

9.38054 

9.98710 

139    3.5 

0.57259 

0.02658 1 

9  10 

1.19844 

0.80024 

9.38060 

9.98709 

141  33.5 

0.57259 

0.02659 ! 

9  20 

1.11680 

0.78090 

9.38067 

9.98709 

144    3.5 

0.57260 

0.02660 

9  30 

1.03515 

0.76156 

9.38074 

9.98708 

146  33.6 

0.57260 

0.02661 

9  40 

-0.95350 

+0.74223 

-9.38081 

+9.98708 

149    3.6 

+0.57261 

+0.02662 

9  50 

0.87184 

0.72290 

9.38088 

9.98707 

151  33.6 

0.57262 

0.02663 : 

1 

10    0 

0.79018 

0.70357 

9.38095 

9.98707 

154     3.6 

0.57263 

0.02663 , 

10  10 

0.70851 

0.68425 

9.38101 

9.98707 

156  33.6 

0.57263 

0.02664 

10  20 

0.62684 

0.66493 

9.38108 

9.98706 

159     3.6 

0.57264 

0.02664 . 

10  30 

-0.54517 

+0.64562 

-9.38115 

+9.98706 

161  33.7 

+0.57264 

+0.02665 

10  40 

0.46350 

0.62631 

9.38122 

9.98706 

164     3.7 

0.57265 .     0.02665 ; 

10  50 

0.38183 

0.60700 

9.38129 

9.98705 

166  33.7 

0.57265 ;     0.02666 

11     0 

0.30016 

0.58769 

9.38136 

9.98705 

169    3.7 

0.57266      0.02666 ! 

11  10 

0.21848 

0.56839 

9.38142 

9.98704 

171  33.7 

0.57266 

0.02666 

11  20 

-0.13681 

+0.54909 

-9.3S149 

+9.98704 

174    3.7 

+  0.57266 

+0.02666 

11  30 

-0.05513 

0.52979 

9.38156 

9.98703 

176  33.8 

0.57267 

0.02667 

11  40 

+0.02654 

0.51050 

9.38163 

9.98703 

179     3.8 

0.57267 

0.02667 

11  50 

0.10821 

0.49121 

9.38170 

9.98702 

181  33.8 

0.57267 

0.02667 

12     0 

0.18989 

0.47192 

9.38176 

9.98702 

184    3.8 

0.57267 

0.02667 

12  10 

+0.27157 

+0.45264 

-9.38183 

+9.98701 

186  33.8 

+0.57267 

+0.02667 

12  20 

0.35325 

0.43336 

9.38190 

9.98701 

189     3.8 

0.57267 

0.02667 

12  30 

0.43494 

0.41408 

9.38197 

9.98701 

191  33.9 

0.57266 

0.02666! 

12  40 

0.51662 

0.39480 

9.38204 

9.98700 

194    3.9 

0.57266 

0.02666 

12  50 

0.59830 

0.37553 

9.38211 

9.98700 

196  33.9 

0.57266 

0.02666 

13    0 

+0.67998 

+0.35626 

-9.38217 

+9.98700 

199     3.9 

+0.57266 

+0.02666! 

13  10 

0.76166 

0.33700 

9.38224 

9.98699 

201  33.9 

0.57265 

0.02665 • 

13  20 

0.84334 

0.31774 

9.38231 

9.98699 

204     3.9 

0.57265 

0.02665 

13  30 

0.92503 

0.29848 

9.38238 

9.98698 

206  34.0 

0.57264 

0.02664 

13  40 

1.00671 

0.27923 

9.38245 

9.98698 

209     4.0 

0.57264 

0.02664 

13  50 

+  1.08840 

+0.25998 

-9.38252 

+9.98697 

211  34.0 

+0.57263 

+0.02663 

14     0 

1.17008 

0.24073 

9.38258 

9.98697 

214    4.0 

0.57263 :     0.02663 

14  10 

1.25176 

0.22150 

9.38265 

9.98696 

216  34.0 

0.57262  ^     0.02662 

14  20 

1.3:3344 

0.20227 

9.38272 

9.98696 

219     4.0 

0.57262 

0.02662 

14  30 

1.41512 

0.18304 

9.38279 

9.98695 

221  34.1 

0.57261 

0.02661 

14  40 

+  1.49680 

+0.16381 

-9.38286 

+9.98695 

224    4.1 

+0.57260 

+0.02661 

14  50 

+  1.57848 

+  0.14459 

-9.38293 

+9.98695 

226  34.1 

+0.57259;+ 0.02660  i| 

1 

Greenwich 

Lo^  L'X 

I^g  Ay 

Log  A  n 

Log  Tangeuta  of  Anglea  of  Conee— 

Mean 
Time. 

for 
1  Minute. 

for 
1  Mioate. 

for 
1  Minute. 

Pennmbra. 

Shadow. 

h 

9 

+  7.9119 

-  7.2866 

+  1.1761 

7.67326 

7.67115 

10 

7.9120 

7.2861 

1.1761 

7.67327 

7.67115 

11 

7.9121 

7.2857 

1.1761 

7.67327 

7.67116    1 

12 

7.9121 

7.2852 

1.1761 

7.67328 

7.67116 

13 

7.9121 

7.2848 

1.1761 

7.67328 

7.67117 

14 

+  7.9121 

-  7.2843 

+  1.1761 

7.67329 

7.67117 
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PATH  OF  ANNULUS  DURING  THE  ANNULAR  ECLIPSE 

OF  THE  SUN, 

1883,  OCTOBER  30. 

Greenwich 
Mean 
Time. 

Korthem  Limit 

of 
Aiuralas  Path. 

Central  Line. 

Sootbern  Limit 

of 
Annnlns  Path. 

Duration 

of 
Annulns 

on 

Ceotral 

Line. 

lAtitnde. 

Longitade  ftom 
On^nwioh. 

Latitude. 

Longitude  fiom 
Oreenwloh. 

Latitude. 

Longitude  ftx>m 
Greenwich. 

Tiimito 

+  43  45!6 

127  17.1  E. 

+42    8'.2 

126'' 51.3  £. 

+40  24.9 

126*  29.3  E. 

m      a 

10^  10" 

41  39.6 

134  52.4 

36  53.5 

138    3.3 

36    7.4 

141  14.2 

7    6.5  ! 

10    15 

37  45.3 

146    5.1 

35  40.5 

147    0.1 

33  35.8 

147  55.1 

7  31.2  i 

10    80 

35  19.9 

151  56.9 

33  28.1 

152  17.3 

31  36.4 

152  37.8 

7  49.2  1 

10    25 

33  23.9 

156  10.3 

31  39.6 

156  13.9 

29  55.3 

156  17.4 

8    4.6  ; 

JO    30 

+31  44.4 

159  32.2 

+30    5.3 

159  26.4 

+  28  26.1 

159  18.7 

8  18.4  1 

10    35 

30  16.1 

162  21.5 

28  40.8 

162    7.8 

27    5.5 

161  54.1 

8  31.0 

10    40 

28  56.2 

164  48.2 

27  23.8 

164  29.6 

25  51.4 

■     164  11.0 

8  42.8 

]0    45 

27  42.7 

166  58.3 

26  12.6 

166  36.0 

24  42.5 

166  13.6 

8  54.0 

10    50 

26  34.4 

168  56.0 

25    6.2 

168  30.9 

23  38.0 

168    5.7 

9    4.5* 

10    55 

+  25  30.7 

170  43.8 

+24    4.0 

170  16.4 

+22  37.3 

169  49.0 

9  14.4 

11      0 

24  30.9 

172  23.4 

23    5.4 

171  54.2 

21  40.0 

171  25.1 

9  23.6 

11      5 

23  34.5 

173  56.6 

22  10.1 

173  26.0 

20  45.7 

172  55.5 

9  32.1 

Jl     10 

22  41.4 

175  24.7 

21  17.7 

174  52.9 

19  54.1 

174  21.2 

9  40.0 

11    15 

21  50.9 

176  48.4 

20  27.9 

176  15.7 

19    4.9 

175  43.0 

9  47.1 

11    90 

+21    3.1 

178    8.7 

+  19  40.5 

177  35.2 

+  18  18.0 

177    1.7 

9  53.6 

11    95 

20  17.8 

179  26.1  E. 

18  55.5 

178  52.0  E. 

17  33.2 

178  17.8 

9  59.5 

11    30 

19  34.8 

179  18.6  W. 

18  12.7 

179  53.3  W. 

16  50.6 

179  32.0  E. 

10    4.8 

11    35 

18  54.0 

178    5.1 

17  31.9 

178  40.3 

16    9.8 

179  15.5  W. 

10    9.1 

Jl    40 

18  15.3 

176  52.9 

16  53.1 

177  28.5 

15  31.0 

178    4.0 

10  12.6 

n    45 

+ 17  38.6 

175  41.5 

+  16  16.3 

176  17.4 

+  14  54.0 

176  53.3 

10  15.2 

11    50 

17    3.8 

174  30.6 

15  41.3 

175    6.7 

14  18.8 

175  42.8 

10  17.0 

11    55 

16  31.0 

173  19.6 

15    8.2 

173  56.0 

13  45.4 

174  32.4 

10  17.9 

\2     0 

16    0.2 

172    8.3 

14  37.0 

172  44.9 

13  13.8 

173  21.5 

10  18.0 

12      5 

1 

15  31.3 

170  56.4 

14    7.6 

171  33.1 

12  43.9 

172    9.9 

10  17.1 

12    10 

+  15    4.3 

169  43.3 

+  13  40.1 

170  20.2 

+  12  15.8 

170  57.2 

10  15.2 

;  12  15 

14  39.3 

168  28.7 

13  14.4 

169    5.9 

11  49.6 

169  43.0 

10  12.3 

:    12    20 

14  16.3 

167  12.1 

12  50.8 

167  49.5 

11  25.3 

168  26.9 

10    8.4  [ 

12    25 

13  55.3 

165  53.1 

12  29.1 

166  30.8 

11    2.8 

167    8.5 

10    3.7 

12    30 

13  36.6 

164  31.0 

12    9.5 

165    9.0 

10  42.5 

165  47.0 

9  58.0 

12    35 

+  13  20.1 

163    5.3 

+  11  52.2 

163  43.8 

+  10  24.2 

164  22.3 

9  51.2 

12    40 

13    6.1 

161  35.2 

11  37.2 

162  14.3 

10    8.3 

162  53.4 

9  43.3 

12    45 

12  54.8 

159  59.8 

11  24.8 

.  160  39.6 

9  54.8 

161  19  5 

9  34.5 

12    50 

12  46.3 

158  17.9 

11  15.2 

158  58.8 

9  44.1 

159  39.7 

9  24.7 

12    55 

12  41.3 

156  27.9 

11    8.9 

157  10.2 

9  36.4 

157  52.5 

9  14.0 

13      0 

+  12  40.1 

154  28.2 

+  11    6.1 

155  12.5 

+  9  32.1 

155  56.7 

9    2.2 

13      5 

12  43.5 

152  16.0 

11    7.7 

153    2.9 

9  31.9 

153  49.8 

8  49.5 

13    10 

12  52.4 

149  46.8 

11  14.5 

150  37.6 

9  36.5 

151  28.4 

8  35.8 

13    15 

13    8.8 

146  54.8 

11  28.0 

147  51.4 

9  47.1 

148  48.0 

8  21.0 

13    20 

13  35.5 

143  28.3 

11  50.7 

144  34.4 

10    6.0 

145  40.6 

8    4.2 

13    25 

+  14  19.0 

139    2.5 

+  12  27.8 

140  26.8 

+  10  36.6 

141  51.0 

7  44.3 

13    30 

15  40.8 

132  15.6 

13  34.4 

134  2S).8 

11  28.0 

136  44.0 

7  21.8 

Limits 

+  18  13.8 

121  50.3  W. 

+  16  29.8 

121  45.1  W. 

+  14  47.5 

121  39.0  W. 

n 
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MOON^S  PHASES,  LIBRATION,  ETC.,  1883. 


WASHINGTON  MEAN  TIME. 


PHASES  OF  THE  MOON. 


New  Moon. 


First  Qnuter. 


Full  Moon.* 


January 

February 

March 

April 

May 

June 


d     h      m 

8  12  51.1 

7  1    1.9 

8  11  23.1 
6  20  28.0 
6  4  50.0 
4  13    4.3 


July  3  21  55.3 

August  2  8  18.0 
August  31  21  6.1 
September  30  12  46.1 
October  30  6  48.7 
November  29  1  46.0 
December  28  19  51.5 


January 

February 

March 

April 

May 

June 


d     h     m 

15  7  39.3 

13  16  46.7 

15  3  23.1 

13  15  41.3 

13  5  45.9 

11  21  33.3 


July  11  14  41.1 

August  10  8  21.1 
S'^ptember  9  1  29.6 
October  8  17  11.4 
November  7  6  56.2 
December     6  18  37.7 


January 

February 

March 

April 

May 

June 


d 
22 
21 
23 
21 
21 


h 

14 

7 
0 


m 

7.3 
9.9 
56.5 
18  19.1 
10    3.3 


19  23  23.4 


July  19 

August  17 
September  16 
October  15 
November  13 
December   13 


10  22.7 
19  45.6 
4  33.0 
13  37.3 
23  29.1 
10  20.1 


Lut  Quarter. 


January 

March 

March 

April 

May 

June 


3     E    m 

30  17  18.4 
1  12  17i) 

31  3  lai 

29  13  55.1 
28  21  \4JS 
27    2  29i» 


July  26    7    5.1 

August  24  12  2:1.7 
September  22  19  42.5 
October  22  6  10.4 
November  20  20  35.4 
December  20  15    0.2 


APOGEE,  PERIGEE,  AND  GREATEST  LIBRATION. 


Apogee. 


January 

February 

March 

April 

M^y 

June 


d  h 
28  1.8 
24  17.4 
23  23.2 
20  ISl 
17  11.7 
14    4.0 


July  11  22.3 

August  8  17.0 
September  5  10.7 
October  3  0.9 
October  30  3.9 
November  26  7.7 
December  23  22.2 


Perigee. 


January 

February 

March 

April 

May 

June 

Jime 

July 

August 

September 

October 

November 

December 


d 

12 
8 
9 
6 
5 
2 


h 

3.7 
21.8 

6.1 
16.8 

3.3 

6.6 


29  15.2 
24  19.5 
20  14.1 
17  14.1 
15  23.5 
13  11.7 
11  22.4 


Greatest  LibraAion. 


January 

February 

March 

March 

April 

May 


d    h    m 
6    6  24E. 

3    3  56£. 

3  4  44E. 
31  15  15  E. 
28  18  40  E. 
26    3  27  E. 


June  21 

July  18 

August  14 
September  11 
October  10 
November  7 
December     5 


12  42  E. 
5  41E. 
15  E. 
23  E. 

27  E. 

28  E. 
27  E. 


18 

18 

0 

7 

7 


January 

February 

March 

April 

May 

June    •-  ' 


9     h    m 

20  7  41  W. 
15  18  42  W. 
15  13  3  W. 
12  17  59  W. 
10  23  53  W. 
8    1  41  W. 


July  5  18  30  W. 

August  1  18  49  W. 

August  28  1  32  W. 
September  24  4  6  W. 
October  22  3  22  W. 
November  19  10  0  \V. 
December   17  16  58  W. 


Tit  A 


FORMULA  FOR  THE  LIBRATION  OF  THE  MOON. 

Put    /,  the  inclination  of  the  moon's  equator  to  the  ecliptic  (ss  lo  S8'.8}, 

{I,  the  mean  longitude  of  the  moon's  ascending  node,  (see  page  278),  or  the  mean  longitude 

of  the  descending  node  of  the  moon's  equator, 
Cj  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 
declination,  counted  from  north  to  east  on  the  apparent  disk, 
,  d'l  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected 
for  parallax,  ' 

V,  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  descend- 
ing node,  fi, 
»,  A,  [i'j  ([ ,  the  quantities  defined  on  page  276,  where  their  values  for  the  year  are  given. 

The  moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  any  time,  by  means  of  the 
following  formulas,  in  connection  with  the  tables  given  on  pages  276  and  277 :  — 

A  X  =  —  0'.57  sin  2  (ft  —  X) 
a  ss  sin  /  cos  (JJ  —  X) 
Un  J9  s=  tan  /  sin  (ft  —  ^) 

The  libration  in  latitude      s  6  »  J9  —  )9 
The  libration  in  longitude  ^  I  ^  V  —  ([ 


Ste  tablt^  page  277. 


Bin  C  ^  sin  » 


cos 


(A'  +  A  -  fl) 

COS  (f 


sm  t 


.  cos  (o'  —  (10 


cos 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

The  Star's 

At  Conjunction  ik  R.  A. 

Limitinc 
ParaUelb. 

Vanie. 

Mag. 

5 

Bed'Di 

B  from 
3.0. 
AS 

Apparent 
D«cUnatton. 

Waahington 
Mean  Tune. 

1 

Honr  Angle 

H 

T 

x* 

9* 

N. 

S. 

0  Virginia 

+0*87 

-2.4 

-  8*"  54.2 

d     b    m 
1    2  53.0 

h     m 
+  8  49.2 

+0.5857 

0.5169 

-0.1752 

+72 

g  Virgin  IB 

6 

0.80 

1.5 

10    6.9 

9  59.3 

-  8  16.8 

+0.6955 

0.5192 

0.1706 

+80 

+  2 

B.  A.C.4394 

6 

0.79. 

2.1 

8  21.4 

10  20.5 

-  7  56.3 

-1 .3047 

0.5192 

0.1706 

-56 

-90 

50  Virginia 

6 

0.80 

1.6 

9  42.4 

10  58.0 

-  7  19.8. 

+0.0773 

0.5194 

0.1700 

+38 

-32 

56  Virginia 

6i 

0.77 

1.4 

9  44.9 

13  34.2 

-  4  48.1 

-0.3163 

0.5205 

0.1681 

+16 

-55 

58  Virginia 

6 

+0.75 

-  1.3 

-  9  55.9 

14  59.1 

-  3  25.7 

-0.3513 

0.5208 

-0.1671 

+14 

-58 

62  Virginia 

6d 

0.74 

1.0 

10  41.4 

16  28.5 

-  1  59.0 

+0.2370 

0.5216 

0.1658 

+47 

-23 

a  Virginia 

1 

0.71 

0.9 

10  33.0 

18  50.2 

+  0  27.4 

-0.:i307 

0.5224 

0M>^\ 

+15 

-57 

t  Virginia 

6 

0.72 

-  0.3 

12    5.9 

19  46.1 

+  1  12.8 

+  1.2454 

0.5229 

0.1633 

+78 

+45 

86  Virginia 

6 

0.62 

+  0.2 

11  50.4 

9    5  36.5 

+10  45.8 

-0.6047 

0.5271 

0.1549 

-  1 

-79 

B.A.C.4700 

6 

+0.52 

+  1.5 

-13  45.0 

18    4.7 

-  1     8.8 

-0.3651 

0.5327 

-0.1428 

+  10 

-59 

5  Libne 

6d 

0.35 

3.0 

14  58.5 

3  11   16.1 

-  8  29.6 

-1.3008 

0.5421 

0.1225 

-67 

-90 

a'  Libne 

6 

0.33 

3.3 

15  30.5 

13  31.7 

-  6  18.3 

-0.9929 

0.5439 

0.1214 

-30 

-90 

a'  Librn 

2i 

0.33 

3.3 

15  33.2 

13  37.2 

-  6  13.0 

-0.9550 

0.5432 

0.1189 

-28 

-90 

B.A.C.4896 

6 

0.37 

3.9 

17  18.1 

13  t>5M 

-  5  55.6 

+0.5)095 

0.5432 

0.1187 

+73 

+17 

v^  LibriB 

6i 

+0.26 

3.7 

-16     1.7 

21  10.7 

+  1     5.8 

-1.2969 

0.5479 

-0.1087 

-68 

-90 

26  Libr« 

6 

0.24 

4.3 

17  19.8 

4    0  47.2 

+  4  35.2 

-0.2651 

0.5500 

0.1031 

+11 

-53 

28  Librae 

6i 

0.20 

4.5 

17  43.9 

3  44.0 

+  7  26.2 

-0.1314 

0.5518 

0.095i7 

+18 

-44 

^Librae 

6 

0.16 

45 

17    2.1 

7  46.3 

+11  20.4 

-1.2671 

0.5542 

0.0924 

-€2 

-90 

B.A.C.5109 

6 

0.17 

5.1 

19  16JJ 

9    7.2 

-11  21.4 

+1.0184 

0.5547 

0.0905 

+71 

+26 

41  Librn 

6 

+0.15 

+  5.2 

-18  54.8 

12    0.7 

-  8  33.7 

+0.3785 

0.5567 

-0.0859 

+46 

-15 

K  Librie 

5 

0.14 

5.3 

19  17.8 

13  23.9 

-  7  13.3 

+0.6739 

0.5576 

0.0830 

+68 

+  2 

A  Librae 

6 

0.09 

5.7 

19  48.8 

18  33.2 

-  2  14.4 

+0.8189 

0.5604 

0.0746 

+70 

+11 

47  Librm 

<ii 

0.08 

5.5 

19    2.0 

19  19.3 

-  1  29.9 

-0.0751 

0.5605 

0.0738 

+18 

-41 

/3<  Scorpii 

2 

0.04 

5.7 

19  28.9 

23  596 

+  3    0.8 

+0.0802 

0.5632 

0.0654 

+26 

-32 

/S'Scorpii 

5i 

+0.04 

+  5.7 

-19  28.8 

23  59.7 

+  3    0.9 

+0.0784 

0.5632 

-0.0654 

+26 

-32 

cji  Scorpii 

4i^ 

0.03 

5.9 

20  21.0 

a    0  35.4 

+  3  35.3 

+0.9712 

0.5639 

0.0640 

+70 

+22 

u*  Scorpii 

5 

+0.03 

6.(» 

20  32.9 

0  50.8 

+  3  50.2 

+1.1673 

0.5639 

0.0638 '+70 
0.0600  E+  4 

+41 

v^  Scorpii 

4 

0.00 

5.7 

19    9.2 

2  54.9 

+  5  50.0 

-0.4539 

0.5648 

-67 

y*  Scorpii 

6 

0.00 

5.7' 

19    8.7 

2  55.0 

+  5  50.1 

-0.4628 

0.5648 

0.0600 

+  5 

-67 

^  Ophiuchi 

5 

-0.05 

+  5.9 

-19  45.6 

8  16.0 

+10  59.9 

-0.0994 

0.5675 

-0.0504 

+14 

-42 

B.  A.C.5580 

6i 

0.11 

6.1 

19  41.9 

16    2.7 

-  5  29.8 

-0.4968 

0.5715 

0.0355 

-  9 

-70 

f  Ophiachi 

5 

0.24 

6.5 

20  59.1 

NEW 

a    8  48.8 
MOON. 

410  40.0 

+0.5500 

0.5788 

-0.0006 

+51 

-  6 

V  Aqaarii 

4i 

-0.30 

+  4.3 

-11  50.5 

10    9    4.2 

+  7  22.0 

+0.2862 

0..'S763 

+0.1758 

■f49 

-21 

B.A.C.7408 

7 

0.25 

4.5 

9  49.3 

14  26.5 

-11  27.3 

-0.7939 

0.5749 

0.1822 

-11 

-90 

17  Aquarii 

6 

0.26 

4.4 

9  49.0 

14  51.6 

-1 1     3.2 

-0.7214 

0.5746 

0.1825 

-  7 

-90 

19  Aquarii 

51 

0.25 

4.3 

10  14.7 

15  50.2 

-10    6.6 

-0.1126 

0.5744 

0.1834 

+27 

-43 

f  Aqaarii 

5 

0.2  i 

4.5 

8  22.4 

21  17.3 

-  4  51.2 

-0.9810 

0.5731 

0.1886 

-22 

-90 

B.  A.  C.  7562 

61 

-0.19 

+  4.0 

-  9  34.5 

11    0  24  2 

-  1  51.0 

+0.8226 

0.5720 

+0.1919 

+81 

+  9 

c'  Capricorni 

5 

0.19 

4.0 

9  37.0 

0  26.1 

-  1  49.2 

+0.8698 

0.5720 

0.1919 

+81 

+12 

c'  Capricorni 

6 

0.18 

3.9 

9  48.8 

1     0.5 

-  1  16.0 

+1.1784 

0X719 

0.1950 

+81 

+36 

30  Aquarii 

51 

0.13 

4.1 

7    5.1 

8  26.9- 

+  5  54.6 

-0.1174 

0.5702 

0.1983 

+29 

-43 

B.  A.C.7690 

7 

0.11 

4.2 

5  55.3 

9  41.1 

+  7    65 

-1.0416 

0.5701 

0.1991 

-26 

-90 

B.  A.  C.  7704 

71 

-0.11 

+  4.1 

-  6  23.9 

10  23.9 

+  7  47.5 

-0.4193 

0.5696 

+0.1995 

+12 

-62 

B.A.C.7744 

6 

0.08 

4.4 

5  17.9 

12  37.4 

+  9  56.3 

-1.0814 

0.5692 

0.2009 

-29 

-90 

44  Aquarii 

51 

0.07 

4.1 

5  58.2 

14  32.3 

+11  47.1 

-0.0201 

0.5688 

0.2022  k+:)4 

-38 

51   Aquarii 

5 

-0.04 

4.1 

5  25.5 

17  37.8 

-  9  13.9 

+0.0604 

0.5682 

0.2039  +39 

-33 

K  Aquarii 

5 

+0.01 

3.9 

4  49.7 

23  40.2 

-  3  24.2 

-0.6972 

0.5670 

0.2065 

+85 

+  2 

Lalande  44337 

7 

+0.03 

+  4.0 

-  4    9.7 

19    1     1.0 

-  2    6.1 

+0.3068 

0.5667 

+0.2070 

+54 

-20 

K  Piscium 

51 

0.26 

4.3 

+  0  37.0 

21  33.2 

-  6  16-7 

-0.2063 

0.5643 

0.2098 

+25 

-48 

9  Piacium 

6 

0.27 

4.3 

0  29.0 

21  41.6 

-  6    8.7 

-0.0419 

0.5641 

0.2096 

+:J4 

-39 

15  Piacium 

61 

0.30 

4.0 

0  40.1 

13    1  22.3 

-  2  35.6 

+0.5437 

0.5641 

0.2094 

+72 

-  7 

16  Piacium 

6 

0.31 

4.3 

1  27.3 

1  47.0 

-  2  11.8 

-0.1628 

0.5641 

0.2094 

+27 

-46 

X  Piacium 

5 

+0.34 

+  4.1 

+  1    8.3 

4  18.5 

+  0  14.5 

+0.6829 

0.5639 

+0.2089 

+87 

+  1 

19  Piacium 

6 

+0.37 

+  4.5 

+  2  50.4 

6  14.7    +  2    6.7 

-0.6262 

0.5639 

+0.2084  f  +  2 

-79 

408 


OCCULTATIONS,    1883. 


S3  Pilcium 

6j 

+0.3!» 

+  43 

+  3  16.0 

13    8  43.4 

+  4  30.3 

+0.4533 

0.5641) 

+0.2077 

+« 

-19 

40  Piacium 

(• 

0.60 

4.H 

7    3.8 

33  44.3 

-  5    0.3 

-l.378d 

0.5644 

0.2030 

-48 

-83 

r>l  Piscium 

6 

0.63 

3.6 

6  ie,8 

14    a  49.« 

-2    7.9 

*U.05:>6 

0.5648 

0.1990 

+40 

-33 

«!i  PisRiunt 

ti 

0.73 

4.3 

6  39.6 

9  45.0 

+  4  39.6 

+1.0869 

0.5&-* 

0.1941 

+90 

+30 

J  PUcium 

44 

0.73 

4  0 

6  56.9 

9  55.5 

+  4  49.8 

+0.8326 

0.56S6 

O.liMO 

+90 

+13 

100  PiKium 

7 

+1.07 

+  4.1 

+11  57.9 

IS    6  11,3 

+  0  32,9 

-0.5129 

0.5693 

+0.1740 

+  8 

-*! 

n  PiBcium 

51 

1.06 

4.0 

11  33.7 

7  10.4 

+  I  19.9 

+0.0846 

05694 

0.1729 

+41 

-28 

B.  A.  C.  490 

7i 

1.06 

3.9 

11  39.0 

7  25.3 

*  1  34.3 

+0,1897 

0.5697 

0.179-J 

+47 

-'■» 

It)  Arielii 

5i 

1.30 

3.6 

14  43.9 

23  43.3 

-  7  41.4 

-0.5304 

0.5731 

0.1521 

-71 

Sy  ArLeti. 

e* 

1.43 

2.7 

14  30.9 

1«    7  13.5 

+  0  31 ,3 

+0.8345 

0.5750 

0,1396 

+90 

+18 

Q  Arielii 

6 

■fl.50 

+  3.3 

+14  4B.8 

12  11.4 

+  5  18.4 

+1.2006 

0.5765 

+0.1315 

+90 

+48 

IT  Arielii 

51 

I.5S 

3.6 

16  5^1.6 

14  10.6 

+  7  13-3 

-0,7544 

05769 

0.1283 

-6 

-73 

a>  Arielis 

6 

l.5» 

3,6 

17  15.7 

16  3:(.7 

+  9  31.1 

-0.74«a 

05778 

0.1919 

-  6 

-73 

/,=Arieli. 
50  Arielii 

6 

1.60 

3.7 

17  3.1.4 

17  11.2 

+10    7.3 

-0.9736 

0.5778 

0.1 '-i31 

-21 

-7! 

7 

I.6it 

8.2 

17  33.5 

18  56,3 

+11  48.6 

-0.7450 

0.5781 

0.1199 

-6  -73 

53  Arielii 

ej 

+l«6 

+  1.9 

+17  25.6 

31  51.4 

-9  38-8 

-05840 

0.5788 

+01148 

+20  -43 

S4  Arielii 

t4 

1.66 

18  ao.7 

33  13,7 

-9     1,3 

-1.1830 

05788 

0.1143 

-41  -n 

13  Tauri 

5i 

1.86 

0^6 

19  19.5 

IT  18  30.0 

+  4  43.6 

-0.7556 

0.5813 

0.0871 

-  7  -71 

H  Taari 

6i 

i.m 

+  0.4 

19  17,6 

13    6.8 

+  5  19.0 

-0,66it9 

0.5816 

oamt 

-  9  -W 

11.  A.  cms 

6i 

tsn 

-  0.1 

19  52.3 

20  81.3 

-U  495 

-0.6937 

0.5823 

0.0733 

-  3  -6!) 

u'  Tauri 

6 

+3.00 

-0.H 

+19  17.9 

23  43.4 

-8  38,0 

+0.1375 

0.5828 

+0.0^5 

+44   -M 

u<  Tauri 

51 

2.05 

1.1 

311  17.4 

18    3    5.7 

-  5  13.3 

-0.6916 

0.583!) 

0.0.583 

-  31-63 

53  Tauri 

6 

2.06 

1.1 

20  SI  .5 

3  59.1 

-  4  91.8 

-1.23IH) 

0.5831 

0.056b 

-60  -W) 

.  Tbun 

3i 

a.oij 

3.11 

18  G5.3 

1  S1.0 

-  0  3d.5 

+0,9810 

0.5831 

0.O484 

+90  +;(? 

1  Tauri 

5 

2.25 

36 

31  25.3 

22  11,9 

-10  49,5 

-1.1368 

0.5830 

0.0187 

-38-6!) 

{  Tauri 

H 

+3.a6 

-  4.0 

+20  15.6 

»    0  12.0 

-  8  53.9 

+0.1024 

0.5899 

+0,0)49 

+43  -II 

105  Tauri 

6 

3.27 

3.7 

31  33.9 

0  13,1 

-  8  59.9 

-1.3397 

0,5839 

0.ni44 

-63  -6.n 

107  Tauri 

7 

2.26 

4.1 

19  43.3 

0  38.6 

-  8  2d.3 

+0.6860 

0.5398 

+0.01 30 

+30  +21 

(  Touri 

34 

3.37 

5.6 

21     4.1 

19  43-9 

+  3    9.3 

-o.rjso 

05813 

-0,0124 

-6-61' 

X'  Orioui* 

44 

2.41 

66 

30  15.1 

19  49.5 

+10    0.3 

-0.0175 

0.5793 

U.0369 

+35  -IS 

;i«Orionii 

5 

+3.40 

-6,H 

+19  43.4 

311    4,1 

+10  14.3 

+0.5397 

0.5793 

-0,0374 

+74    +11 

J»Orioni. 

6 

2.43 

7.2 

19  41.3 

23  41.3 

'10  16.4 

+0.4539 

0.5784 

0.0350 

+67+6 

j^Orioni. 

5 

3.43 

7.1 

20    8.3 

23  53.6 

-10     5.4 

-0,0345 

05785 

0.03.-.3 

+35  -20 

6d  Orionii 

6 

2,45 

7.0 

19  48.8 

M    3  30.7 

-  6  44.9 

+0.1M40 

0.5774 

0.0417 

+4M  -  !l 

7J   Orionia 

6 

3-45 

7.'J 

19  11.5 

4  34.5 

-  5  33.8 

+0.7838 

05770 

0.0447 

+90  1+8.1 

15  GeiDin»ntin,2d' 

G 

+3.49 

-  0.5 

+90  51.5 

10     5.6 

-  0  14.6 

-1.3474 

0.5754 

-0.0553 

-54   -6!t 

16  (iBmiuorum 

6 

3.4» 

«.5 

20  33.7 

10  10.4 

-  0  .10.0 

-0,9399 

0.5754 

0.0553 

-80-70 

V  Geminoruni 

44 

3.48 

H.6 

aO  17.0 

10  37.0 

+  0  1.5,6 

-0,6694 

0.5748 

0.0566 

-2i-b5 

/  Geniinorura 

ti 

a.53 

ia.3 

17  56,2 

91  16  53  1 

+  5  85-0 

-n.H:«>8 

0.561)'l 

O.lllO 

-13  -72 

1  Caucri 

6 

250 

13.0 

16    5.9 

tia     1  55.8 

-  9  47.4 

+0.1783 

0  5573 

0.1230 

+47  -IB 

5  CoDcri 

64 

+351 

-13.2 

+16  46.5 

4    0.0 

-  7  47.4 

-0.8088 

0.5563 

-0.1957 

-10-73 

29  C-incri 

« 

3.46 

14.3 

14  35.6 

16  45.7 

+  4  33.2 

-0.1810 

0.5493 

0,1437 

+96  -in 

A'  Cancri 

6 

2.43 

14.5 

13    5.8 

2:1  45.4 

+11   19.3 

+0.4041 

05455 

0.1507 

+«3  -O' 

A<CiDcri 

6 

3.43 

14.6 

18  32.1 

»S    1  34,0 

-10  55.6 

+0.7369 

0,5445 

0.1538 

+90  +10: 

60  Cancri 

6 

2.42 

14.H 

18    4.1 

5  56.0 

-  6  41.9 

+0.6653 

0.5434 

0.1570 

+75 1-  1 

a  Cnncri 

4 

+3.43 

-14,7 

+13  18,4 

7  10.4 

-  5  39,8 

+0.1134 

0.5417 

-0.1581 

+43  -»->, 

K  Cancri 

5 

3,38 

14.8 

11     8.1 

11  44.0 

-   1     4-8 

+0.6494 

0.539:1 

0.1625 

+84I+3" 

u  Leonia 

54 

3.35 

15.1 

9  33,7 

23    9.0 

+  H  54-9 

+0.63;« 

0.5346 

0.1709 

+831+3, 

54 

9.34 

15.3 

10  13-6 

33  47.0 

+10  360 

-0.3841 

0.5335 

0.172:1 

+151-56 

B.  A.  C.  3407 

6 

2.97 

15.4 

8  51,!> 

M  13    5.3 

-  0  29.7 

-1.8555 

0598] 

0.1805 

-45  -81  ■ 

w  Leonii 

5 

+2,37 

-15.4 

+  8  36.0 

14  10.0 

+  0  33.0 

-1,1609 

0.5276 

-0.1810 

-35   -«3. 

14  Sextontii 

a 

2.25 

15.0 

6  10.7 

17  34.8 

+  3  51.7 

+0JWI8 

05260 

0.1829 

+301+13 

16  Hexianrii 

6 

3.34 

1S.1 

6  44-r. 

18  50.6 

+  5    5.3 

+0.0164 

0,5255 

0.1833 

+37 1-34 ■ 

34  SeilBntis 

64 

3.15 

14.5 

4  114 

3S  13  18.6 

-  1  57.3 

-0.4468 

0.5204 

0.1891 

+19  -64 

36  Sexlantia 

6 

2.14 

14.3 

3    6-0 

13  39.1 

-  0  39.9 

♦0.4965 

05199 

0.1894 

+68  -9, 

55  Leo  nil 

6 

+3.11 

-13.0 

+  1  81.5 

19  14.4 

+  4  46.5 

+1.3518 

0.5184 

-0.1904 

+90  +65.' 

f  LeoDii 

5 

+3.0tl 

-13.6 

+  0  37.6 

23  97.3 

+  8  589 

+1.3571 

05174 

-0.1907 

+90  +6? 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

The  Stab's 

At  OoMJUNcnoK  in  R.  A. 

UmitlDg 
Parallels. 

Nome. 

Mftg. 
6 

Red'ui 
188 

1  ftom 
3.0. 
AS 

Apparent 
Declination. 

TVaahln^ton 
Mean  Time. 

Hoar  Angle 

r 

9/ 

y' 

N. 

S. 

-88 

p^  Leonis 

♦2*08 

-13.9 

+  'i  35.2 

d    h      m 
36    1  13.0 

h      ro 
+10  34.8 

-1.1426 

0.5172 

-0.1908 

-3§ 

/^LeoniB 

54 

2.06 

13.5 

+  0  33.8 

3  52.2 

-10  52.3 

+0.3913 

0.5162 

0  um 

+60 

-15 

v  Leonifl 

5 

\,m 

12.8 

-  0  10.9 

17  16.9 

+  2  11.4 

-1.1532 

0.5147 

0.1901 

-34 

-90 

X  Virginia 

5 

1.79 

8.9 

7  21.1 

98    2  34.9 

+10  :«.8 

+0.6002 

0.5157 

0.1792 

+75 

-  3 

f&  Virginia 

6 

L77 

8.9 

6  51.4 

4    6.7 

-11  58.1 

-0.2216 

0.5158 

0.1784 

+23 

-49 

tfr  Virffinis 

5 

+1.73 

-  7.9 

-  8  54.3 

10  40.9 

-  5  35.1 

+0.8884 

0.5170 

-0.1747 

+81 

+14 

g  Virginia 

6 

L67 

7.1 

10    7.0 

17  49.2 

+  1  20.9 

+0.!H)84 

0.5184 

0.1700 

+ttO 

+22 

B.  A.C.4394 

6 

L66 

7.6 

8  21.5 

18  10.5 

+  1  41.5 

-1.0095 

0.5183 

0.1697 

-25 

-90 

50  Virginia 

6 

1.66 

7.1 

9  425 

18  48.2 

+  2  18.1 

+0.3783 

0.5188 

O.I6!)2 

+56 

-16 

56  Virginia 

6i 

1.63 

6.9 

9  45.0 

21  25.2 

+  4  50.7 

-0.0148 

0.5194 

0.1674 

+33 

-37 

58  Virginia 

6 

+1.64 

-  6.6 

-  9  56.0 

22  50.6 

+  6  13.6 

-0.0498 

0.5198 

-0.1664 

+30 

-39 

62  Virginia 

6i 

1.63 

6.3 

10  41.5 

29    0  20.8 

+  7  41.1 

+0.5424 

0.5202 

0.1655 

+67 

-6 

a  Virginia 

1 

1.61 

6.2 

10  33.1 

2  52.6 

+10    8.4 

-0.02J)5 

0.5209 

0.1634 

+31 

-38 

86  Virginia 

6 

1.51 

4.9 

11  50.5 

13  3.5.7 

-  3  27.3 

-0.3074 

0.5242 

0.1540 

+15 

-5.^ 

B.  A.  C.  4700 

6 

1.42 

3.8 

13  45.1 

910    2  13.0 

+  8  47.2 

-0.0679 

0.5292 

0.1419 

+26 

-40 

5  Libra 

61 

+1 .25 

-  1.3 

-14  58.6 

19  40.5 

+  1  42.6 

-1 .0242 

0.5374 

-0.1214 

-33 

-90 

a'  Librs 

6 

1.24 

1.1 

15  30.6 

21  58.5 

+  3  56.3 

-0.7134 

0.5384 

0.1188 

-12 

-90 

tfl  Libras 

^ 

1.24 

1.1 

15  33.3 

22    4.1 

+  4     1.7 

-0.6751 

0..5384 

0.1186 

-10 

-89 

B.  A  C.  4896 

6 

1.24 

0.2 

17  18.2 

22  22.4 

+  4  19.3 

+1.2006 

0.5390 

0.1177 

+73 

+43 

ifi  LibrsB 

6 

1.14 

0.3 

15  48.1 

31    5  40.6 

+11  23.8 

-1.2659 

0.5422 

0.1080 

-60 

-90 

V*  Librn 

6i 

+1.15 

-  0.3 

-16    1.8 

5  46.0 

+11  29.0 

-1.0257 

0.5422 

-0.1080 

-34 

-90 

26  Libra 

6 

1.12 

+  OJy 

17  19.9 

9  26.6 

-  8  57.5 

+0.0054 

0.5441 

0.1026 

+26 

-36 

28  Li  brie 

61 

Ml 

0.8 

17  44.0 

12  26.9 

-  6    3.0 

+0.1396 

0.5456 

0.0982 

+33 

-28 

C'  Libra 

6 

1.06 

0.8 

17    2.2 

16  34.1 

-  2    3.8 

-1.0100 

0.5480 

0.0918 

-35 

-90 

1  41  Librs 

1 

6 

1.03 

1.9 

18  54.9 

20  53.5 

+  2    7.1 

+0.6449 

0.5499 

0.0858 

+66 

0 

K  Libraa 

5     +L02 

+  2.1 

-19  17.9 

2^  18.6 

+  3  29.3 

+0.9388 

0.5505 

-0.0889 

+71 

+20 

FEBRUARY. 

;    A  Libre 

6 

+0.95 

+  2.8 

-19  48.9 

1    3  34.2 

+  8  34.4 

+1 .0784 

0.5536 

-0.0746 

+71 

+31 

47  Libra 

61 

40.94 

+  2.5 

-19    2.1 

4  21.2 

+  9  19.9 

+0.1782 

0.5540 

-0.0743 

+32 

-26 

/ji  Scorpii 

2 

0.89 

3.0 

19  28.9 

9    7.3 

-10    3.6 

+0.3268 

0.5567 

0.0659 

+40 

-18 

^  Scorpii 

51 

0.89 

3.0 

19  28.8 

9    75 

-10    3.5 

+0.3232 

0.5567 

0.0659 

+40 

-18 

ui^  Scorpii 

41 

0.89 

3.3 

20  21.0 

9  43.9 

-  9  28.3 

+1.2224 

0.5571 

0.0646 

+70 

+49 

If*  Scorpii 

6 

0.85 

3.0 

19    8.7 

12    6.4 

-  7  10.6 

-0.2242 

0.5583 

0.0608 

+  9 

-50 

j;«  Srorpii 

4 

+0.85 

+  3.0 

-19    9.2 

12    6.4 

-  7  106 

-0.2152 

0.5583 

-0.0608 

+  9 

-50 

iff  Ophiuchi 

5 

0.80 

3.4 

19  45.6 

17  34.0 

-  1  54.2 

+0.1305 

0.5610 

0.0506 

+27 

-29 

B.A.C.5580 

61 

0.7J 

3.9 

19  41.9 

9    1  29.9 

+  5  45.4 

-0.281 1 

0  5651 

0.0361 

+  3 

-54 

^  Ophiuchi 

5 

0.52 

5.2 

20  59.1 

18  34.3 

-  1  46.4 

+0.7411 

0.5727 

-0.0030 

+69 

+  7 

Vbnus 

19  17.8 

3  12  17.0 

-  8  42.2 

-0.7766 

0.5817 

+0.0358 

-25 

-90 

B.A.C.6098 

6 

+0.33 

+  5.7 

-20  44.1 

12  23.1 

-  8  36.3 

+0.7330 

0.5791 

+0.0329 

+70 

+  6 

J  5  Sagittarii 

5 

0.27 

5.9 

20  45.6 

17  42.5 

-  3  28.6 

+0.%I4 

0.5808 

0:0439 

+70 

+22 

16  Sogittnrii 

6 

0.27 

5.8 

20  25.2 

17  43.1 

-  3  28.1 

+0.6071 

0.5808 

0.0439 

+59 

-  2 

21  Sagittarii 

5 

0.24 

6.0 

20  36.1 

21  58.7 

+  0  38.1 

+0.9984 

0.5818 

0  0526 

+70 

+25 

B.A.C.6294 

6 

0.20 

5.5 

18  28.9 

4    0  34.7 

+  3    8.2 

-1 .0556 

0.5822 

0.0581 

-42 

-90 

B.  A.  C.  6536 

6 

+0.08 

+  5.9 

-19  29.2 

15  57.6 

-  6    3.2 

+1.1003 

0.5849 

+0.0893 

+71 

+33 

d  Sagittarii 

5 

+0.05 

5.7 

19    9.5 

19  51.9 

-  2  17.6 

+1.1418 

0.5851 

0.0905 

+71 

+37 

/?  Capricorn! 

3 

-0.09 

4.7 

-16    8.8 

NEW 

5  22  20.1 
MOON, 

-  0  48.6 

+0.2775 

0.5853 

0.1448 

+45 

-21 

K  Piaciuni 

51 

+0.09 

+  2.4 

+  0  36.9 

9    5  24.5 

+  3  22.3 

-0.3963 

0.5755 

+0.2118 

+15 

-61 

S)  Piacium 

6 

0.09 

2.5 

0  28.9 

5  32.7 

+  3  30.2 

-0i«6l 

0.5755 

0.2118 

+23 

-60 

15  Piscium 

61 

0.11 

2.2 

0  40.0 

9    5.7 

+  6  55.5 

+0.3336 

0.5754 

0.2115 

+56 

-18 

16  Piscium 

6 

0.13 

2.4 

1  27.2 

9  295 

+  7  18.5 

-0.3634 

0.5754 

0.2114 

+17 

-58 

X  Piacium 

5 

0.14 

2i2 

1    8.2 

11  55.7 

+  9  39.4 

+0.4643 

0.5751 

0.2111 

+66 

-11 

J  9  Piacinm 

6 

+0.16 

+  2.4 

+  2  50.3 

13  47.8 

+11  27.5 

-0.8277 

0.5750 

+0.2107 

-10 

-87 

22  Piaeium 

61 

+0.17 

+  2.2 

+  2  16.8 

16  11.4 

-10  14.1 

+0.229710.5750 

+0.2100 

+50 

-24 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 

Thb  Star's 

At  Conjunction  in  B.  A.                     1 

LimitiDg 

ParaUeU.! 

1 

Name. 

Mag. 

Red'ni 

Aa 

1  fh>m 
3.0. 

Apparent 
DeellnaUon. 

0 

Washinffton 
Mean  Time. 

• 

Hour  Angle 
H 

r 

xf 

9* 

N. 

8. 

1 

25  Piscium 

6 

+(U7 

It 
+  2.1 

+  r  26.4 

d     h      m 
0  16  40.1 

h     m 
-  9  46.4 

+1.1636 

0.5750 

+0.2098 

+90 

o 

+35' 

51   Piscium 

6 

0.35 

2.2 

6  18.7 

10    9  34.4 

+  6  31.3 

-0.1890 

0.5753 

0.2014 

+26 

-46 

60  Piscium 

6i 

0.42 

18 

6    6.2 

16    0.6 

-11   16.3 

+1.29JM) 

0.5757 

0.2010 

+90 

454 

62  Piscium 

6 

0.44 

1.9 

6  39.7 

16  23.2 

-10  54.6 

+0.8174 

0.5757 

0.1959 

+.90 

+11 

6  Piscium 

4i 

0.45 

2.0 

6  568 

16  33.4 

-10  44.7 

+0.5666 

0.5758 

0.ia59 

+74 

-4; 

TT  Piscium 

54 

+0.71 

+  1.8 

+11  32.6 

11  13  12.5 

+  9    9.5 

-0.188J) 

0.5772 

+0.1746 

+26 

-43: 

B.  A.C.609 

6 

0.82 

1.2 

11  43.6 

22  40.6 

-  5  43.1 

+1.2198 

0.5781 

0.1617 

+90 

+47 

19  Arietis 

54 

0.93 

1.6 

14  43.8 

l»    4  24.0 

-  0  12.3 

-0.9036 

0.5791 

0.1531 

-16 

-76 

29  Ariotis 

64 

1.03 

0.9 

14  30.9 

12  46.3 

+  7  51.5 

+0.5421 

0.5799 

0.1404 

+73  +  1 

0  Arietis 

6 

I.JO 

0.5 

14  48.8 

17  40.0 

-11  25.6 

+0.9103 

0.5807 

0.1321 

+90  +24 

TT  Arietis 

54 

+1.15 

+  1.0 

+16  58.6 

19  37.7 

-  9  32.2 

-1.0316 

0.5807 

+0.1287 

-26-73 

pi  Arietis 

6 

1.18 

0.9 

17  15.7 

21  59.1 

-  7  16.0 

-1 .0224 

0.5808 

0.1249 

-25 

-73; 

p3  Arietis 

6 

1.19 

1.0 

17  33.4 

22  36.1 

-  6  40.4 

-1.2462 

0.5808 

0.1234 

-50 

-73' 

53  Arietis 

64 

1.25 

+  0.5 

17  25.6 

13    3  13.6 

-  2  13.2 

-0.5626 

0.5812 

0.1 159 

+  5 

-ftJ 

13  Tauri 

54 

1.47 

-  0.3 

19  19.5 

17  46.8 

+11  47.7 

-1.0266 

0.5818 

0.08711 

-27 

-7J! 

14  Tauri 

64 

+1.48 

-  0.4 

+19  17.6 

18  23.4 

-11  37.1 

-0.9412 

0.5818 

+0.0866 

-20 

1 
-71: 

B.  AC.  1240 

6 

1.56 

1.8 

17  51.8 

14    1  31.7 

-  4  44.6 

+1.1008 

0.5820 

0.0726 

+90 

+45 

B.  A.  C.  1242 

64 

1.58 

1.1 

19  52.2 

1  37.5 

-  4  39.0 

-0.9601 

0.5818 

0.0725 

-28 

-70 

«i  Tauri 

6 

1.62 

1.7 

19  17.9 

4  59.8 

-  1  24.2 

-0.1376 

0.5817 

0.0659 

+28 

-29 

««  Tauri 

54 

1.68 

1.7 

20  17.4 

8  22.3 

+  1  50.8 

-0.9510 

0.5817 

0.0596 

-21 

-70  i 

e  Tauri 

34 

+1.72 

-  2.7 

+18  55.2 

13    8.7 

+  6  26.6 

+0.7236 

0.5815 

+0.04!)2 

+90 

.20' 

I  Tauri 

5i 

1.94 

4.2 

20  15.6 

15    5  36.7 

-  1  41.8 

-0.1357 

0.5793 

+0.0151 

+28 

-24 

C  Tauri 

34 

2.09 

5.6 

21     4.1 

18  16.1 

+10  29.8 

-0.95.52 

0.5767 

-0.0101 

-22 

-69 

X^  Ononis 

44 

2.15 

6.7 

20  15.1 

16    1  28.4 

-  6  33.4 

-0.2264 

0.5748 

0.0253 

+23 

-30 

X*  Orionis 

5 

2.14 

6.9 

19  43.4 

1  43.1 

-  6  19.3 

+0.3229 

0.5744 

0.0256 

+57 

0 

X*  Orionis 

6 

+2.17 

-  7.2 

+19  41.3 

5  23.5 

-  2  46.8 

+0.2549 

0.5744 

-0.0331 

1 
+52  -4 

;f<  Orionis 

5 

2.19 

7.0 

20    8.3 

5  34.9 

-  2  35.7 

-0.2268 

0.5731 

0.03:^2 

+23  -31 

68  Orionis 

6 

2.22 

7.6 

19  48  8 

9    6.2 

+  0  48.0 

-0.0123 

0.5722 

0.0396 

+36  -90 

71  Orionis 

6 

2.22 

8.0 

19  11.5. 

10  20.9 

+  2    0.0 

+0.5936 

0.5718 

0.0419 

+80  +13 

16  Geminorum 

6 

2.30 

8.3 

20  33.7 

16    2.2 

+  7  29.3 

-1.1285 

0.5698 

0.0530 

-37;-70 

V  Geminorum 

44 

+2.30 

-  8.4 

+20  17.0 

16  29.3 

+  7  55.4 

-0.8566 

0.5696 

-0.0542 

-14 

-to' 

2  Geminorum 

4 

2.42 

11.6 

16  44.9 

ir  14  29.2 

+  5    9.5 

+1.2882 

0.5606 

0.0927 

+90 

46O 

/  Geminorum 

6 

2.48 

12.3 

17  56.2 

18    0  15.0 

-  9  24.5 

-0.9620 

0.5563 

0.1076 

-21 

-74 

1  Cancri 

6 

2.48 

13.5 

16    5.!) 

8  260 

-  1  29.8 

+0.0807 

0  5522 

0.1199 

+41 

-23 

5  Cancri 

64 

2.51 

13.4 

16  46.5 

10  32.2 

+  0  32.3 

-9.9042 

0.5512 

0.1227 

-17 

-74 

29  Cancri 

6 

+2.54 

-15.0 

+14  35.6 

23  28.4 

-10  56.6 

-0.2470 

0.5455 

-0.1393 

+23 

-43 

A>  Caucri 

6 

2.57 

15.5 

13    5.7 

19    6  33.4 

-  4    5.1 

+0.3613 

0.5425 

0.1472 

+59 

-11 

AS  Cancri 

6 

2.57 

15.7 

12  32.0 

8  23.2 

-  2  18.8 

+0.6976 

0.5414 

0.1493 

+90 

+  8. 

60  Cancri 

6 

2.58 

16.1 

12    4.0 

12  48.1 

+  1  57.8 

+0.5375 

0.5395 

0.1537 

+72 

-8 

a  Cancri 

4 

2.57 

16.1 

12  18.3 

14     3.3 

+  3  10.8 

+0.0869 

0.5394 

0.1548 

+41 

-261 

K  Cancri 

5 

+2.57 

-16.3 

+11     8.0 

18  39.6 

+  7  38.4 

+0.6365 

0.5371 

-0.1593 

+82 

+  3i 

(J  Leonis 

54 

2.57 

16.9 

9  33.6 

90    5    28 

-  6  17.4 

+0.6510 

0.5329 

0.1679 

+83  +3 

h  Leonis 

54 

2.57 

17.0 

10  13.5 

6  48.5 

-  4  34.9 

-0.3730 

0.5323 

0.1692 

+16-55, 

B.  A.  C.  3407 

6 

2.57 

17.3 

8  51.9 

20  11.2 

+  8  23.7 

-1.2106 

0.5278 

0.1778 

-40 

-81 

n  Leonis 

5 

2.57 

17  3 

8  36.0 

21  16.2 

+  9  267 

-1.1161 

0.5274 

0.1784 

-31 

-82 

14  SextantiB 

6 

+2.55 

-174 

+  6  10.6 

dl    0  41.8 

-11  13.6 

+0.9249 

0.5260 

-0.1801 

+90  +1h'| 

16  Sextantis 

6 

2.56 

17.4 

6  44.4 

1  57.9 

-  9  59.8 

+0.0787 

0.5259 

0.1810 

+41 

-30 

34  Sextantis 

64 

2.54 

17.4 

4  11.3 

19  27.5 

+  6  59.2 

-0.3416 

0.5213 

o.iarj 

+18 

-56^ 

36  Sextantis 

6 

2.54 

J  7.4 

3    5.9 

20  48.1 

+  8  17.5 

+0.6080 

0.5211 

0.1875 

+78;-  3 

pr^  Leonis 

6 

2.53 

17.1 

2  35.1 

99    8  21.4 

-  4  29.2 

-1.0048 

0.5190 

0.18953 

-22-88 

j9^  Leonis 

54 

+2.52 

-16.9 

+  0  33.7 

12    0.1 

-  0  56.7 

+0.5415 

0.5184 

-0.1896 

+T2 

-7 

V  Leonis 

6 

2.48 

16.5 

-  0  11.0 

93    0  23.0 

+11     5.1 

-0.9800 

0.5174 

0.1 8!K) 

-20 

-90. 

X  Virginis 

5 

2.41 

13.5 

7  21.2 

94    9  35.7 

-  4  38.9 

+0.8422 

0.5178 

0.1865 

+83 

+10; 

2ti  Virginis 

6 

2.40 

13.4 

6  51.5 

11     7.3 

-  3    9.9 

+0.0167 

0.5180 

0.1775 

+36 

-35 

yjf  Virginis 

5 

2.40 

12.6 

8  54.4 

17  41.0 

+  3  12.5 

+1.1400 

0.5189 

0.1736 

+81 

+33 

g  Virginis 
B.  A.  C.  4394 

6 

+2.37 

-11.6 

-10    7.1 

95    0  49.1 

+10    8.4 

+1.2621 

0.5201 

-0.16,91    +80 
-^.1689   -  8 

+47 

6 

+2.35   -12.1 

-  8  21.6 

1   10.3 

+10  28.9 

-0.7496 

0.5201 

-90( 
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ELEMENTS  FOB  THE  PBEDICTION  OF  OCCULTATIONS. 

FEBRUARY. 

• 

THS  STA]I*8 

At  CoNJUNcnoR  in  R.  A. 

Limiting 
ParallelR. 

Name. 

Mag. 

Red'ni 
18R 

1  from 
ZJb. 

Apparent 
Deelinatiou. 

WaahingtoB 
Mean  TUne. 

Hoar  Angle 
H 

y 

x' 

y' 

N. 

S. 

50  VirgiDis 

6 

+2*35 

-11.7 

-  9  42.6 

d     h    m 
M    1  48.1 

h     m 
+11     5.6 

+0.6441 

0.5202 

-0.1685 

+78 

c 

-  1 

56  Virginia 

^ 

2.35 

11.5 

9  45.1 

4  25.1 

-10  21.9 

+0.2498 

0.5207 

0.1663 

+48 

-22 

58  Virgiois 

6 

2.32 

11.2 

9  561 

5  50.7 

-  8  58.9 

+0.2183 

0.5211 

0.1656 

+46 

-24 

62  Virginia 

6i 

2.32 

11.0 

10  41.6 

7  20.9 

-  7  31Ja 

+0.8122 

0.5213 

0.1645 

+80 

+10 

a  Virginia 

1 

2.31 

10.9 

10  33i2 

9  53.0 

-  5    3.6 

+0.2405 

0.5219 

0.1624 

^6 

-2:j 

86  Virginia 

6 

+2.26 

-  9.5 

-11  50.5 

20  38.0 

+  5  22.5 

-0.0028 

0.5249 

-0.1532 

+30 

-38 

B.  A.  C.  4700 

6 

2.20 

7.8 

13  45.1 

36    9  19.5 

-  6  18.6 

+0.2213 

0.5282 

0.1411 

+40 

-26 

5  LibriB 

6i 

2.08 

5.5 

14  58.7 

37    2  56.9 

+10  46.6 

-0.7297 

0.5350 

0.1206 

-13 

-90 

a}  Libra 

6 

2.06 

5.0 

15  30.7 

5  16.8 

-10  57.9 

-0.4188 

0.5358 

0.1178 

+  5 

-63 

a*  Librs 

'A 

2.06 

5.0 

15  33.4 

5  22.4 

-10  52.4 

-0.3802 

0.5358 

0.1178 

+  7 

-60 

yi  Libne 

6 

+1.99 

-  4.1 

-15  48iJ 

13    5.2 

-  3  24.0 

-11.9731 

0.5391 

-0.1074 

-30 

-90 

v<  Libre 

61 

2.00 

4.1 

16    1.9 

13  10.6 

-  3  18.8 

-0.7313 

0.5391 

0.1 074 

-14 

-90 

26  Libre 

6 

1.98 

3.2 

17  19.9 

16  54.8 

+  0  18.3 

+0.3057 

0.5405 

0.1020 

+43 

-19 

28  Libra 

6d 

1.96 

2.8 

17  44.0 

19  58.0 

+  3  15.7 

+0.4407 

0.5416 

0.0976 

452 

-11 

C*  Libre 

6 

1.91 

2.6 

17    2.2 

38    0    9.5 

+  7  19.2 

-0.7175 

0.5436 

0.0918 

-15 

-90 

41  Libra 

6 

+1.89 

-  1.4 

-18  54.9 

4  33.8 

+11  35.1 

+0.9495 

0.5453 

-0.0847 

+71 

+21 

K  Libra 

5 

1.88 

1.2 

19  17.9 

6    0.4 

-11     1.1 

+1.2462 

0.5462 

0.0829 

+71 

+52 

47  Libre 

tii 

1.80 

-  0.6 

19    2.1 

12  10.5 

-  5    3.1 

+0.4762 

0.5486 

0.0734 

452 

+  9 

/ji  Scorpii 

2 

1.77 

0.0 

19  2{).0 

17    2.9 

-  0  20.3 

+0.6258 

0.5508 

0.0655 

462 

0 

p*  Scorpii 

5i 

1.77 

0.0 

19  28.9 

17    3.1 

-  0  20.1 

+0.6238 

0.5508 

0.0655 

463 

0 

yi  Scorpii 

6 

+1.72 

+  0.1 

-19    8.8 

20    6.0 

+  2  36.8 

+0.0688 

0.5521 

-0.0601 

+25 

-32 

i;^  Scorpii 

4 

+1.72 

+  0.1 

-19    9.3 

20    6.0 

+  2  36.8 

+0.0779 

0.5521 

-0.0601 

+25 

-31 

MABCH. 

^r  Ophiuchi 

5 

+1.67 

+  0i) 

-19  45.7 

1     1  41.5 

+  8    1.1 

+0.4264 

0.5545 

-0.0506 

+46 

-12 

fi.  A.  C.  5580 

61 

1.57 

1.7 

19  42.0 

9  49.4 

-  8    7.3 

+0.0036 

0.5578 

0.0363 

+19 

-36 

§  Opbiuchi 

5 

1.38 

4.0 

20  59.1 

3    3  21.8 

+  8  49.0 

+1.0207 

0.5643 

-0.0046 

469 

+27 

B.  A.  C.  6060 

6 

1.16 

4.4 

18  46.7 

18  48.2 

-  0  17.1 

-1.1617 

0.5696 

+0.0258 

-55 

-90 

fi.  A.  C.  6098 

6 

1.13 

5.1 

20  44.1 

21  41.2 

+  2  29.7 

+0.9917 

0.5705 

0.0313 

+70 

+25 

15  Sagittarii 

5 

+1.07 

+  5.5 

-20  45.6 

3    3    9.7 

+  7  46.5 

+1.2128 

0.5720 

+0.0416 

+70 

+48 

16  Sagittarii 

6 

1.06 

5.4 

20  25.1 

3  10.3 

+  7  47.1 

+0.8531 

0.5720 

0.0416 

+70 

+14 

21  Sagittarii 

5 

1.02 

5.7 

20  36.1 

7  33.1 

-11  59.1 

+1 .2459 

0.5732 

0.0508 

+70 

+54 

B.A.C.6204 

6 

0.98 

5.1 

18  28.8 

10  13.6 

-  9  24.8 

-0.8367 

0.5737 

0.0554 

-27 

-90 

Lalande  :i5497 

6 

0.81 

6.1 

19  24.7 

23  43.0 

+  3  35.2 

+1.0624 

0.5765 

0.0825 

+71 

+30 

pi  Sagittarii 

4 

+0.70 

+  6.0 

-18    3.9 

4    7  45.8 

+11  20.7 

+0.3838 

0.5776 

+0.0972 

+46 

-15 

p3  Sagittarii 

5i 

0.70 

6.1 

18  3J.3 

7  49.3 

+11  24.0 

+0.86^2 

0.5777 

0.0972 

+72 

+14 

e^  Sagittarii 

6 

0.61 

5.7 

16  33.4 

15  53.7 

-  4  49J2 

-0.3183 

0.5788 

0.1121 

+  9 

-56 

e^  Sagittarii 

5 

0.60 

5.7 

16  23.6 

16  39.7 

-  4    4.9 

-0.3986 

0.5788 

0.1138 

+  4 

-«1 

B.  A.  C.  6746 

6 

0.59 

5.5 

15  44.4 

17    6.5 

-  3  39.1 

-1.0191 

0.5788 

0.1140 

-34 

-90 

g  Sagittarii 

51 

+0.52 

+  5.6 

-15  47.9 

23  13.8 

+  2  14.8 

-0.2230 

0.5794 

+0.1246 

+15 

-49 

p  Capricorni 

3 

0.42 

6.5 

15    8.8 

a  9   1.0 

+11  40.5 

+0.4196 

0.5803 

0.1415 

+54 

-13 

B.  A.  C.  7087 

6 

0.37 

5i2 

14     7.3 

14  37.1 

-  6  55.8 

+0.1972 

0.5804 

0.1506 

+41 

-25 

V  Aqiiarii 

41 

0.26 

4.6 

11  50.5 

6    5  38.5 

+  7  32.6 

+0.3256 

0.5809 

0.1720 

+51 

-18 

14  Aquarii 

6 

0.24 

4.1 

9  42.0 

8  31.2 

+10  18.9 

-1.3173 

0.5809 

0.1758 

-63 

-90 

17  Aquarii 

6 

+0.23 

+  4.3 

-  9  49.0 

11  19.6 

-10  58.9 

-0.7026 

0.5809 

+0.1786 

-  6 

-90 

19  Aquarii 

51 

0.22 

4.3 

10  14.7 

12  17.0 

-10    3.5 

-0.1031 

0.5809 

0.1799 

+27 

-42 

^  Aquarii 

5 

0.19 

4.0 

8  22.4 

17  36.5 

-  4  55.8 

-0.9926 

0.581 1 

0.1862 

-25 

-90 

B.  A.  C.  7562 

61 

0.17 

4.0 

9  34.5 

20  38.3 

-  2    0.7 

+0.7722 

0.5811 

0.1894 

+81 

+  7 

ci  Capricorni 

5 

0.17 

4.0 

9  37.0 

20  40i2 

-  1  58.9 

+0.8204 

0.5811 

0.1894 

+81 

+10 

c3  Capricorni 

6 

+0.16 

+  4.0 

-  9  48.8 

21  13.5 

-  1  26.8 

+1.1200 

0.5811 

+0.1897 

+80 

+32 

30  Aquarii 

51 

0.14 

3.6 

-  7    5.1 

NEW 

7    4  25.9 
MOON 

+  5  29.9 

-0.1948 

0.5811 

0.1867 

+24 

-48 

d  Piacium 

41 

0.26 

0.6 

+  6  56.8 

10    1  56.9 

+  0  26.8 

+0.4039 

0.5864 

0.1976 

+61 

-12 

e  Piacium 

4 

+0.28 

+  0.2 

+  7  15.6 

7  51.3 

+  6    7.8 

+1.2480 

0.5875 

+0.1920 

+90 

+47 

ir  Piacium 

51 

+0.40 

+  0.1 

+11  32.6 

21  52.7 1  -  4  22.5 

-0.3782 

0.5892 

+0.17631+15 

-65 

412 
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1 

ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

MARCH. 

The  Stak'8 

At  Conjunction  in  B.  A.                     1  pJ^Hrff 

Nome. 

Hag. 
6 

Bed'ni 
188 

da 

1  ttom 
8.0. 

ApiMkreut 
Declination. 

Washington 
Mean  Time. 

HoarAngl<» 
H 

T 

«' 

f' 

N. 
+90 

1 
S. 

t 

0 

+27 

B.A.C.609 

+0*50 

It 

-  0.5 

+1  f  43.6 

d     h      m 
II     7     0.2 

h     m 
+  4  24.2 

+0.9931 

05902 

+0.1639 

19  ArietiB 

H 

0.:»7 

0.2 

14  43.8 

12  31.3 

+  9  42.7 

-1.1026 

0^906 

0.1549 

-32  -76 

29  Arietis 

dh 

0.64 

LO 

14  :}0.9 

20  35.7 

-  6  31.4 

+0.3104 

0.5916 

0.1419 

+55  -12; 

0  Ari«tiB 

6 

0.69 

1.3 

14  48.8 

19    1   18.7 

-  1  59.1 

+0.6637 

0.5916 

0.1341 

+87  +»i 

n  Arietis 

5i 

0.73 

0.8 

16  58.6 

3  12.8 

-  0    9.4 

-1.2471 

0.5917 

0.1307 

-^0 

-73 

a  Arietifl 

H 

+0.72 

-  1.6 

+14  35.9 

4    8.1 

+  0  43.8 

+1.2514 

0.5920 

+0.1290 

+90 

+56 

pi  Arietis 

6 

0.75 

0.9 

17  15.7 

6  2!).3 

+  2     1.8 

-1.2388 

0.5920 

0.1259 

-49 

-73 

53  Arietis 

6i 

0.82 

L3 

17  25.6 

10  33.2 

+  6  54.1 

-0.7925 

0.5921 

0.1165 

-  9 

-73 

Saturit 

16  17.8 

17  55.1 

-10    0.9 

+1.1519 

0.5887 

0.1016 

+00 

447 

13  Tauri 

H 

LOO 

1.8 

19  19.5 

13    0  39.1 

-  3  22.4 

-1.2589 

0.5915 

0.0888 

-55 

-71 

14  Tauri 

64 

+L00 

-  1.8 

+19  17.6 

1   14.7 

-  2  58.2 

-1.1752 

0.5915 

+0.0882 

-42 

-71 

B.A.C.  1240 

6 

L08 

3.0 

17  51.8 

8  10.7 

+*3  41.9 

+0.8345 

0.5907 

0.0740 

+90+25 

R.A.C.i242 

6i 

LOO 

2.3 

19  52.2 

8  16.3 

+  3  47.3 

-1.1967 

0.5907 

0.0740 

-45  -70 

6)1  Touri 

6 

LI2 

2.7 

19  17.9 

11  3:i2 

+  6  56.6 

-0.3885 

0.5902 

0.0662 

+14  -45 

6»3  Tauri 

5i 

LI7 

2.6 

20  17.4 

14  50.6 

+10    6.6 

-1.1923' 

0.5893 

0.0596 

-45  -70 

e  Tauri 

3i 

+1 .23 

-  3.6 

+18  55.1 

19  2«).9 

-  9  24.8 

+0.4618 

0.5884 

+0.0494 

4671+5 

B.  A.C.  I46S 

6 

1.31 

4.5 

18  31.2 

14    2  45.1 

-  2  26.0 

+1.1795 

0.5868 

0.0344 

+90 

456 

t  Tauri 

H 

L33 

4.6 

18  38.3 

4  51.0 

-  0  24.9 

+1.1280 

0.5864 

0.0300 

+90 

451 

/  Tauri 

bh 

L44 

4.7 

20  15.6 

11  37.4 

+  6    6.4 

-0.3873 

0.5844 

+0.0155 

+14 

^0 

f  Tauri 

3i 

L60 

5.9 

21     4.1 

Iff    0    4.9 

-  5  53.9 

-1.1967 

0.5803 

-0.0099 

-46-69 

1 

127  Tauri 

64 

+L60 

-6.7 

+18  55.3 

2  20.9 

-  3  43.0 

+1.0111 

0.5795 

-0.0143 

4^+43 

;^i  Orioois 

44 

L68 

6.7 

20  15.1 

7  12.2 

+  0  57.7 

-0.4721 

0.5772 

0.0240 

+  9!-46! 

;^sOrioni8 

5 

L67 

69 

19  43.4 

7  26.7 

+  1  11.7 

+0.0749 

0.5768 

0.0253 

+40 

-13 

^'  Orion  is 

6 

L70 

7.5 

19  41.3 

11     4.9 

+  4  42.0 

+0.0087 

0.5753 

0.0320 

+36 

-18 

X*  Orionis 

5 

L7I 

7.3 

20    8.3 

11  16.1 

+  4  52.8 

-0.4679 

0.5753 

0.0320 

+  9 

-47 

68  Orionis 

6 

+L75 

-  7.7 

+19  48.8 

14  45.5 

+  8  14.7 

-0.2554 

0.5738 

-0.0392 

+21 

-33 

71  Orionis 

6 

L76 

8.0 

19  11.5 

15  59.9 

+  9  26.4 

+0.:M83 

0.5r35 

0.0415 

+68 

Oi 

V  Geminorum 

44 

L83 

8.4 

20  17.0 

22    5.7 

-  8  40.8 

-1.0907 

0.5703 

0.0529 

-33 

-70 

26  Geminorum 

54 

L88 

9.8 

17  45.3 

16    4    2.8 

-  2  56.3 

+1.2303 

0.5675 

o.oeas 

f.90 

460 

X  Geminorum 

4 

2.03 

]L5 

16  44.9 

20    2.9 

-11  29.4 

+1.0683 

0.5596 

0.0908 

+90 

440 

6d  Geminorum 

54 

+2.10 

-12.2 

+16    4.5 

ir    3    9.6 

-  4  37  1 

+1.1041 

0.5560 

-0.1019 

+90 

442 

/  Geminorum 

6 

2.14 

11.8 

17  562 

5  49.8 

-  2    2.3 

-1.1679 

0.5542 

0.1061 

-40 

-72 

1   Cancri 

6 

2.18 

13.1 

16    5.9 

14     3.0 

+  5  54.7 

-0.1165 

0.5^502 

0.1174 

+30 

-33 

5  Cancri 

64 

2.20 

13.0 

16  46.5 

16    9.7 

+  7  57.2 

-1.0965 

0.5492 

0.1202 

-32 

-74 

29  Cancri 

6 

2.27 

14.5 

14  35.6 

18    5  11.0 

-  3  26.6 

-0.4204 

0.5429 

0.1365 

+13 

-65 

A' Cancri 

6 

+2.31 

-15.3 

+13    5.7 

12  19.1 

+  3  28.0 

+0.1991 

0.53!)6 

-0.1444 

+48 

-19 

A^  Cancri 

6 

2.32 

15.5 

12  32.0 

14     9.7 

+  5  15.1 

+0.5232 

0.5388 

0.1463 

+71 

-8| 

60  Cancri 

6 

2.35 

15.8 

12    4.0 

18  36.7 

+  9  33.8 

+0.3882 

0.5366 

0.1511 

+60 

-10 

a  Cancri 

4 

2.36 

15.8 

12  18.3 

19  52.5 

+10  47.3 

-0.0635 

0.5360 

0.1522 

+32 

-35; 

K  Cancri 

5 

2.37 

16.2 

11     8.0 

19    0  31.1 

-  8  42.7 

+0.4975 

0.5342 

0.1567 

469 

-5 

(J  Leonis 

54 

+2.45 

-17.1 

+  9  33.6 

10  59.6 

+  1  26.8 

+0.5304 

0.5:^02 

-0.1650 

+71 

-4, 

A  Leonis 

54 

2.46 

17.1 

10  13.6 

12  46.3 

+  3  10.3 

-0.4943 

0.5295 

0.1663 

4-9:-64|| 

B.  A.  C.  3407 

6 

2.50 

17.5 

8  51  i) 

ilO    2  15.5 

-  7  44.6 

-1 .3095 

0.5254 

0.1749 

-55 

-81 

fl"  Leonis 

5 

2.51 

17.6 

8  36.0 

3  21.1 

-  6  40.9 

-15092 

0.5250 

0.1755 

-41 

-82| 

16  Hextantis 

6 

2.52 

18.0 

6  44.0 

8    4.7 

-  2    5.6 

0.0000 

0.5237 

0.1  TOO 

+36 

-35 

34  Bextantis' 

64 

+2.58 

-18.5 

+  4  11.3 

i»l     1  41.3 

-  8  59.5 

•-0.3866 

0.5195 

-0.1841 

+15 

-50 

36  Sextantis 

6 

2.59 

18.6 

3    5.9 

3    2.2 

-  7  41.0 

+0.5690 

0.5195 

0.1849 

+74 

-  5 

p"^  Leonis 

6 

2.63 

18.5 

2  35.1 

14  38.7 

+  3  35.6 

-1.0240 

0.5182 

0.1870 

-24 

-«8 

pA  Leonis 

54 

2.65 

16.5 

+  0  33.7 

18  18.4 

+  7    9.1 

+0.5316 

0.5177 

0.1872 

+71 

-  7 

V  Leonis 

5 

2.67 

18.3 

-  0  11.0 

M    6  43.2 

-  4  47.3 

-0.9652 

0.5175 

0.1867 

-20 

-«U 

/  Virginis 

6 

+2.75 

-16.5 

-  5  11.6 

!iS  14  43.2 

+  2  18.3 

-1.2656 

0.5193 

-0.1775 

-48 

-90 

X  Virginis 

5 

2.76 

16.3 

7  21.3 

15  56.0 

+  3  29.0 

+(#.9228 

0.5194 

0,1770 

+83 

416 

2d  Virginis 

6 

2.75 

16.2 

6  51.6 

17  27.4 

+  4  57.7 

+0.1056 

0.5198 

0.1758 

+40 

-30 

•df  Virginis 

5 

2.76 

15.5 

8  54.5 

94    0    0.5 

+11   19.6 

+1.2397 

0.5207 

0.1724 

+81 

+44 

B.  A.  C.  4394 

6 

2.76 

14.9 

8  21.6 

7  28.8 

-  5  25.1 

-0.6411 

0.5223 

0.1677 

-2 

-82 

50  Virginis 

6 

+2.77 

-14.7 

-  9  42.6 

8    6.6 

-  4  48.4 

+0.7541 

0.5223 

-0.1675  +76'+ 6 

56  Virginis 

64 

+2.77 

-14.6 

-  9  45.1 

10  43.2 

-  2  16.4 

+0.3651 

0.5229 

-0.1655  +55  -H, 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


M  A.KCH* 


TBI  Stab's 


Kame. 


58  Virginia 

63  Virginia 

a  Virginia 

86  Virginia 

fi.  A.  C.  4700 

X  Virginia 
5  LibriB 
a}  Libras 
a*  Libras 
i/>  Libra 

yS  Libm 
26  Libra 

28  LibraB 
;i  Libra 
C*  Libra 

41  Libra 
47  Libra 

fi^  Scorpii 

/3*  Scorpii 

!>'  Scorpii 

y*  Scorpii 
iff  Ophiuchi 
X  Ophiuchi 
B.A.C.&580 

29  Ophiuchi 

f  Ophiuchi 
fi.A.C.6060 
B.A.C.6098 
16  Sagitt&rii 
fi.A.C.6294 

pf  Sagittarii 
p^  Sagittarii 


e^  Sagittarii 
c*  Sagittarii 

fi.  A.  C.  6746 
g  Sagittarii 
^  Capricorni 

B.  A.  C.  7087 
V  Aquarii 

14  Aquarii 
I  17  Aquirii 

19  Aquarii 

f  Aquarii 
B.  A.  C.  7562 

e»  Capricorni 
t*  Capricorni 
30  Aquarii 

B.A.C.7744 
44  Aquarii 
51  Aquarii 

K  Aquarii 

K  Piacium 

9  Piacium 

15  Piacium 


Mag. 


6 

6i 
I 

6 
6 

4i 

6i 
6 
2d 
6 

6i 
6 

H 
6 

6 
2 

H 

6 

4 

5 
6 

t>i 
6 

5 
6 
6 
6 
6 

4 
H 


Red'nt  tronk 
1688.0. 


->2.77 
2.77 
2.77 

2.78 
2.77 

+2.74 
2.72 
2.72 
2.72 

2.67 

42.68 
2.67 
2.67 
2.62 
2.63 

■^2.63 
2.59 
2.55 
2.55 
2.51 

42.51 
2.47 
2.43 
2.40 
2.28 

+2.22 
1.98 
1.97 
1.90 
1.78 

+1.49 
+1.50 


-14.3 
14.1 
13.9 
12.6 
11.0 

-10.6 

8.4 
8.1 
8.1 
7.0 

-  7.0 
6.1 
5.5 
5.6 
5.3 

-  4.0 
2.9 
2.1 
2.1 
1.8 

-  1.8 
0.8 

-  1.2 
+  0.1 

1.1 

+  2.9 
4.1 
5.1 
5.6 
5.6 


7.3 
7.5 


Apparent 
DeelinatioD 


o 
-  9 

10 

10 

11 

13 


56.1 
41.6 
33.2 
50.6 
45.2 


-12  50.1 
14  58.7 


15 
15 


30.7 
33.4 


15  48.2 


16 
17 
17 
16 
17 


1.9 
20.0 
44.1 
18.6 

2.3 


-18  55.0 
19  2.1 
19  29.0 
19  29.9 
19    8.8 

-19  93 
19  45.7 

18  11.4 

19  42.0 
18  42.6 

-20  59.2 
18  46.7 

20  44.1 
20  25.1 
18  28.8 

-18    3.9 
-18  31.3 


At  Conjunction  in  R.  A. 


Waahinston 
HeMi  Time. 


94 


95 


h 
12 
13 
16 

2 
15 

19 
9 
II 
11 
19 

19 

23 

97    2 

5 
6 


m 
8.6 
38.5 
10.3 
54.0 
34.3 

47.9 
12.2 
32.1 
37.9 
22.2 

27.5 
12.6 
16.7 
51.8 
29.4 


10  55.6 

18  36.1 

23  31.4 

23  31.4 

98    2  36.4 


99 


30 


2 

8 

9 

16 

1 


36.4 
16.3 
39.8 
31.2 
43.6 


10  23.1 

2  11.1 

5  8.7 

10  46.6 

18  2.0 


31 


16 
16 


14.7 
18.3 


Hour  Angle 
H 


h 

-  0 
+  0 
+  3 
-10 
+  1 

+  5 

-  5 

-  2 

-  2 
+  4 

+  4 

+  8 
+11 

-  9 

-  8 

-  4 

+  3 
+  7 
+  7 
+10 


m 
53.5 

33.9 

1.2 

34.1 

43.6 

49.6 
10.6 
55.1 
49.4 
40.5 

45.6 
23.7 
21.9 
9.8 
33.4 

15.7 
10.0 
55.7 
55.7 

54.8 


+10  54.8 


-  7 

-  6 


36.5 

15.8 


+  0  22.1 
+  9  15.9 

-  6  22.2 
+  8  53.3 

+11  44.8 

-  6  49.0 
+  0  11.3 


2 
2 


22.6 
19.2 


+0.3334 
+0.930J 
+0.3650 
+0.1147 

+0.3808 

-1.2193 

-0.5549 
-0.23U5 
-0.2009 
-0.7893 

-0.5483 
+0.4999^ 
+0.6375 
-1 .2679 
-0.5248 

+1.1545 
+0.6820 
+0.8362 
+0.8527 
+0.2753 

+0.2845 
+0.6389 
-1.1463 
+0.2159 
-1.1151 

+1.2477 

-0.9616 
+1.2145 
+J  .0752 
-0.6427 

+0.5848 
+1.0683 


0.5229 
0.5223 
0.5240 
0.5272 
0.5305 

0.5316 
0.5359 
0.5371 
0.5371 
0.5395 

0.5398 
0.6409 
0.5419 
0.5433 
0.5437 

0.5450 
0.5475 
0.5494 
0.5494 
0.5500 

0.5500 
0.5518 
0.5526 
0.5546 
0^73 

0.5591 
0.56^2 
0.6635 
0.5643 
0.5654 

0.5678 
0.5678 


y' 


-0.1645 
0.1632 
0.1615 
0.1524 
0.1397 

-0.1354 
0.1198 
0.1165 
0.1165 
0.1067 

-0.1059 
0.1013 
0,0970 
0.0()16 
0.0905 

-0.0841 
0.0720 
0.0641 
0.0641 
0.0591 

-0.0584 
0.0502 
0.0475 
0.0356 
0.0195 

-0.0045 

+0.0250 

0.0303 

0.0411 

0.0545 

+0.0944 
+0.0944 


Lhniting 
Parallela. 


N. 


o 
+53 

+80 

+54 

+38 

+53 

-49 

-  3 
+14 
+16 

-18 

-  4 

+56 
467 
-63 

-  4 

+71 
+68 
+71 
+71 
+37 

+37 
+63 
-51 
+31 
-51 

+69 
-38 
+70 
+70 
-15 

+62 
+72 


APRIL. 


6 

+1.37 

+  7.2 

-16  33.4 

5 

1.35 

7.3 

16  23.6 

6 

1.34 

7.1 

15  44.4 

5^ 

1.26 

7.3 

15  47.9 

3 

1.13 

7.5 

15  8.8 

6 

+1.04 

+  7.4 

-14  7.3 

44 

0.85 

6.9 

11  50.5 

6 

0.81 

6.4 

9  42.0 

6 

0.80 

6.4 

9  49.0 

54 

0.79 

6.4 

10  14.7 

5 

+0.72 

+  5.9 

-  8  22.4 

64 

0.69 

6.2 

9  34.5 

5 

0.69 

6.2 

9  37.0 

6 

0.68 

6.2 

9  48.8 

54 

0.61 

5.5 

7  5.1 

6 

+0.58 

+  5.0 

-  5  17.9 

54 

0.56 

5.0 

5  58.2 

5 

0.54 

4.8 

5  25.5 

5 

0.49 

4.4 

-  4  49.7 

54 

0.39 

2.7 

+  0  36.9 

6 

+0.39 

+  2.7 

+  0  38.9 

64 

+0.36 

+  2,6 

+  0  40.0 

1    0 

1 
1 

8 
18 

9    0 

15 
18 
21 
22 

3  3 

7 

7 

7 

15 

19 
21 

4  0 
5 

a   2 


38.7 
26.2 
53.9 
13.7 
20.5 

7.6 
37.3 
35.0 
28.4 
27.5 

65.8 
2.3 
4.3 

38.5 
1.4 

8.1 

1.1 

26 

55.7 

56.5 

4.5 


8. 


o 

-18 
+47 
-16 
-30 
-15 

-90 
-74 

-50 

-48 
-90 

-74 

-  8 
0 

-90 
-70 

+39 
+  3 
+13 
+14 
-20 

-20 
+  1 
-90 
-24 
-90 

+56 
-})0 
+49 
+32 
-85 

-  3 
+30 


3 

6  33.7 


+  5  43.6 

-0.1338 

0.5689 

+0.1098 

+18 

+  6  29.5 

-0.2170 

0.5689 

O.llll 

+14 

+  6  56.2 

-0.8451 

0.5689 

0.1114 

-22 

-10  57.4 

-0.0432 

0.5693 

0.1216 

+25 

-  1  12.1 

+0.5956 

0.5701 

0.1376 

+67 

+  4  22.7 

+0.3624 

0X>705 

+0.1466 

+51 

-  4  40.5 

+0.4722 

0.5716 

0.1679 

+61 

-  1  49.1 

-1.1959 

0.5718 

0.1714 

-43 

+  0  58.1 

-0.5767 

0.5722 

0.1750 

+  1 

+  1  55.1 

+0.0286 

0.5722 

0.1761 

+34 

+  7  11.7 

-0.8798 

0.5727 

+0.1819 

-17 

+10  11.5 

+0.8999 

0.5728 

0.1^50 

+81 

+10  13.4 

+0.9486 

0.5728 

0.1850 

+81 

+10  46.3 

+1 .24W 

0.5729 

0.1858 

+80 

-  6  6.5 

-0.0934 

0.5738 

0.1923 

+29 

-  2  8.6 

-1.0784 

05747 

+0.1955 

-29 

-  0  19.7 

-0.0382 

0.5749 

0.1970 

+33 

+  2  35.3 

+0.0199 

0.5753 

0.1992 

+36 

+  8  15.7 

+0.6073 

0.5763 

0.2028 

+77 

+  4  30.7 

-0.4247 

0.5808 

0.2093 

+13 

+  4  38.3 

-0.4297 

0.5808 

+0.2093 

+12 

+  7  59.9 

+0.2800 

0.5816 

+0.202)3 

+52 

-44 

-49 
-90 
-38 

-  3 

-16 
-10 
-90 
-75 
-34 

-90 
+17 
+19 
+46 
-41 

-90 
-38 
-35 

-  3 
-62 

-63 
-21 
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ELEMENTS  FOE  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

1 

The  Stab's 

At  Corjuhction  di  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 
6 

Red'ni 
188 

i  from 
8.0. 
Ad 

Apnarent 
D«eAaatton. 

Mean  Tune. 

Hoar  Angle 

Y 

xf 

y' 

N. 

& 

16  Pisciam 

+0"37 

n 

+  2.4 

o      / 

+  1  27.2 

d     h    m 
5    6  57.2 

h     m 
+  8  22.6 

-0.4110 

0.5816 

+0.2093 

o 

+14 

^' 

X  Piscium 

5 

0.35 

2.5 

1     8.2 

9  20.5 

+10  40.6 

+0.4010 

0.5821 

0.2091 

+61 

-14 

19  Piscium 

6 

0.36 

+  2.1 

2  50.3 

yMw 

11  10.0 
MOON. 

-11  33.9 

-0.8866 

0.5826 

0ii088 

-14 

-87 

0  Arietis 

6 

•hO.48 

-2.3 

+14  48.8 

8  11  25.5 

+  9  55.7 

+0.5567 

0.6016 

+0.1343 

+74 

+  3 

o  Arietis 

5i 

0.48 

2.5 

14  35.9 

14    9.7 

-11  26.5 

+1.1306 

0.6017 

0.1300 

+90'+42 

53  Arietis 

6i 

0.54 

2.5 

17  25.6 

20  23.0 

-  5  28.0 

-0.8915 

0.6025 

0.1173 

-16' 

-73 

Neftuw« 

15  23.9 

20  46.7 

-  5    5.3 

+1.1676 

0.6050 

0.1173 

+90 

+47 

Saturn 

17    5.0 

•   7  55.7 

+  5  37.1 

+0.6732 

0.5984 

0.0928 

+89 

+13; 

14  Tauri 

61 

+0.67 

-  3.3 

+19  17.5 

10  36.2 

+  8  11.4 

-1.2779 

0.6026 

+0.0883 

-62 

-7r 

IS.  A.  C.  1240 

6 

0.70 

4.2 

17  51.7 

17  18.5 

-  9  22.3 

+0.6918 

0.602:^ 

0.0747 

+90 

+16 

wi  Tauri 

6 

0.75 

4.0 

19  17.8 

20  34.0 

-  6  14.6 

-0.5142 

0.6016 

0.0668 

+  7 

-53 

e  Tauri 

3i 

0.81 

4.7 

18  55.1 

10    4  14.6 

+  1     7.8 

+0.3137 

0.6003 

0.0507 

456 

-3 

fi.  A.  C.  1468 

6 

0.88 

4.9 

18  31 .2 

11  15.2 

+  7  51.9 

+1.0155 

0.5981 

0.0349 

+90 

441  i 

t  Tauri 

51 

+0.90 

-  5.6 

+18  38.3 

13  16.9 

+  9  48.9 

+0.9642 

0.5973 

+0.0305 

+90 

438 

m  Thuri 

51 

0.96 

6.2 

18  29.1 

19  41.4 

-  8    1.6 

+1.2700 

03953 

0.0157 

+90 

+70 

I  Tauri 

51 

0.98 

5.6 

20  15.6 

19  49.6 

-  7  53.7 

-0.5302 

0.5953 

+0.0156 

+  6 

-51 

127  Tauri 

61 

l.U 

7.5 

18  55.3 

11  10    5.0 

+  5  49.0 

+0.8397 

0.5891 

-0.0149 

+90 

431 

;^i  Ononis 

41 

1.17 

7.3 

20  15.1 

14  47.3 

+10  20.6 

-0.6212 

05865 

0.0249 

0 

-59| 

X'*  Orionis 

5 

+1.17 

-  7.5 

+19  43.4 

15    1.5 

+10  34.3 

-0.0824 

0.5864 

-0.0252 

+31 

-28! 

^Orionis 

6 

1.21 

7.7 

19  41.3 

18  33.2 

-10    2.1 

-0.1497 

0.5845 

0.0329 

+27 

-27 

X*  Orionis 

5 

1.21 

7.5 

20    8.3 

18  44.2 

-  9  51.5 

-0.6212 

0.5845 

0.0330 

0 

-^; 

68  Orionis 

6 

1.24 

7.8 

19  48.8 

22    7.7 

-  6  35.5 

-0.4086 

0.5824 

0.0397 

+13 

-441 

71  Orionis 

6 

1.25 

8.1 

19  11.5 

23  19.9 

-  5  26.0 

+0.1846 

0.5818 

0.0418 

+47 

-» 

V  Geminorum 

41 

+].:)3 

-8.2 

+20  17.0 

19    5  15.9 

+  0  17.0 

-1.2334 

0.5784 

-0.0534 

-62 

-70 

20  Geminorum 

61 

1.31 

9.1 

17  51.4 

6  43.7 

+  1  41.5 

+1 .2070 

0.5775 

0.0565 

+90 

457 

26  (leminorum 

61 

1.37 

9.5 

17  45.3 

11     3.9 

+  5  52.4 

+1.0554 

0.5745 

0.0643 

490 

+<8. 

2.  Geminorum 

4 

1.54 

11.2 

16  44.9 

13    2  42.2 

-  3    2.6 

+0.8964 

0.5618 

0.0918 

+90 

+28; 

68  Geminorum 

51 

1.60 

11.8 

16    4.5 

9  40.8 

+  3  41.5 

+0.9337 

0.5605 

0.1026 

+90 

42»i 

1  Cancri 

6 

+1.70 

-12.3 

+16    5.9 

20  23.5 

-  9  57.4 

-0.2701 

0.5539 

-0.1181 

+21 

-43! 

27  Cancri 

51 

1.83 

14.1 

13    2.1 

14  10  27.6 

+  3  39.2 

+1.2283 

0.5451 

0.1357 

+90 

40l 

29  Cancri 

6 

1.85 

13.7 

14  35.6 

11  20.3 

+  4  30.2 

-0.5659 

0.5448 

0.1363 

+  4 

-65 

A»  Cancri 

6 

1.91 

14.5 

13    5.8 

18  24.4 

+11  20.8 

+0.0521 

0.5408 

0.1444 

+39 

-87 

A3  Cancri 

6 

1.92 

14.8 

12  32.1 

20  14.3 

-10  52.8 

+0.3922 

0.5396 

0.1460 

+61 

-9 

60  Cancri 

6 

+1.96 

-15.2 

+12    4.0 

la    0  39.3 

-  6  36.1 

+0.2435 

0.5375 

-0.1470 

+50 

-17 

a  Cnncri 

4 

1.97 

15.0 

12  18.3 

1  54.7 

-  5  23.0 

-0.2039 

0.5369 

0.1516 

+24 

-43 

K  Cdncri 

5 

1.99 

J  5.4 

11     8.0 

6  31.6 

-  0  54.7 

+0.3563 

0.5345 

0.1559 

+58 

-18 

u  Leonis 

51 

2.09 

16.3 

9  33.6 

16  57.7 

+  9  12.3 

+0.3996 

0.5298 

0.1641 

+61 

-11 

h  Leonis 

51 

2.10 

16.1 

10  13.6 

18  44.1 

+10  55.5 

-0.6180 

0.5292 

0.1654 

+  2 

-74 

n  Leonis 

5 

+2.22 

-16.9 

+  8  36.0 

16    9  17.9 

+  1     3.4 

-1.3213 

0.5236 

-0.1742 

-57 

-88 

14  Sextantis 

6 

224 

17.5 

6  10.6 

12  45.2 

+  4  24.6 

+0.7318 

0.5226 

0.1760 

+90 

+  6 

16  Sextantis 

6 

2.25 

17.4 

6  44.4 

14     1.9 

+  5  39.0 

-0.1117 

0.5222 

0.1766 

+30 

-41 

19  Sextantis 

6 

2.27 

17.8 

5  11.2 

15  54.6 

+  7  28.5 

+1 .2598 

0.5217 

0.1774 

+90 

+48 

34  Sextantis 

61 

2.39 

18.0 

4  11.3 

17    7  40.2 

-  1  13.2 

-0.4800 

0.5184 

0.1828 

+10 

-66 

36  Sextantis 

6 

+2.40 

-18.3 

+  3    5.9 

9    1.4 

+  0    5.6 

+0.4746 

0.5178 

-0.1832 

+66 

-10 

p3  Leonis 

6 

2.47 

18.1 

2  35.1 

20  40.0 

+11  24.3 

-1.1028 

0.5162 

0.1851 

-30 

-88 

pB  Leonis 

51 

2.50 

18.6 

+  0  33.7 

18    0  20.3 

-  9    1.5 

+0.4539 

0.5160 

0.1855 

465 

-11, 

V  Leonis 

5 

2.59 

18.2 

-  0  11.0 

12  47.3 

+  3    4.3 

-1.0299 

0.5158 

0.1853 

-24 

-90 

/  Virginis 

6 

2.80 

17.1 

5  11.6 

19  20  51.0 

+10  13.5 

-1.2933 

0.6187 

0.1764 

-52 

-90 

X  Virginis 

5 

+2.83 

-17.2 

-  7  21.3 

22    3.9 

+11  24.3 

+0.8968 

0.5192 

-0.1758 

+83 

+15 

28  Virginis 

6 

2.83 

17.0 

6  51.6 

23  35.3 

-1 1     7.0 

+0.0797 

0.5194 

0.1749 

+39 

-31 

w  Virginis 

5 

2.88 

16.9 

8  54.5 

90    6    8.4 

-  4  45.0 

+1.2210 

0.5207 

0.1716 

481 

+48 

B.  A.C.4394 

6 

2.92 

16.0 

8  21.7 

13  36.4 

+  2  30.0 

-0.6503 

0.5226 

0.1667 

-  2 

-»3 

50  Virginis 

6 

2.93 

16.0 

9  42.7 

14  14.1 

+  3    6.6 

+0.7466 

0.5228 

0.1665 

+78 

+  6 

56  Virginis 

61 

+2.95 

-15.8 

-  9  45.2 

16  50.7 

+  5  38.6 

+0.3612 

0.5235 

-0.1646 

+55 

-16 

58  Virginis 

6 

+2.95 

-15.6 

-  9  56.2 

18  16.0 

+  7     1.4 

+0.3315 

0.5236 

-0.1637 

+62 

-181 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


APRIL. 


Thb  Stab's 


At  CoMJUNcnoM  in  K.  A. 


Limiting 
Parallels. 


Name. 


62  Virginia 

a  Virginia 
86  Virginia 
B.  A.  C.  4700 

X  Virginia 

5  Librs 
a'  Libra 
a*  Libra 
v*  Librs 
v^  Libre 

26  Libre 

28  Libre 
(^i  Libre 
C  Libre 
^  Libre 

41  Libre 
47  Libre 

^1  Scorpii 

p*  Scorpii 

1^  Scorpii 

if>  Scorpii 
^  Ophiuchi 
X  Ophiuchi 
B.  A.C.5580 

29  Ophiuchi 

B.A.C.6060 

16  Sogittarii 

B.  A  C.6294 
fi^  Sagtttarii 
p^Sagittarii 

ai  Sagittarii 
tf'Sagittarii 

B.A.C.6746 
g  Sagittarii 
P  Capricorn! 

B.A.C.7087 

V  Aquarii 
14  Aquarii 

17  Aquarii 
19  Aquarii 

f  Aquarii 

B.  A.  C.  7562 
c*  Capricomi 

30  Aquarii 


Hag. 


1 

6 
6 
4t 

(4 
6 

2h 

6 

6 
6i 

6^ 

6 

6 

6 

ah 

2 

5i 
4 

6 
5 
6 


6 
6 
6 
4 
5i 

6 

5 

6 

54 

3 

6 

4i 
6 
6 
54 

5 

5 

54 


Bed'ns  fix>m 
ld83.0. 


+2.$Ki 
2.98 
3  03 
3.08 
3.07 

+3.13 
3.13 
3.14 
.3.14 
3.14 

43.18 
3.17 
3.13 
3.14 
3.13 

+3.18 
3.17 
3.16 
3.17 
3.13 

+3.13 
3.12 
3.08 
3.07 
2.99 

+2.78 
2.73 
2.61 
2.32 
2.32 

+2.20 
2.18 
2.17 
2.08 
1.93 

+1.84 
1.62 
1.57 
1.54 
1.51 

+1.45 
1.41 
1.41 

+1.30 


-15.6 
15.3 
14.1 
12.5 
11.8 

-  9.9 
9.6 
9.6 

8.4 
8.3 

-  7.6 
7.0 
6.5 
6.4 
6.2 

-  5.5 
4.4 
3.3 
3.3 
2.9 

-  2.9 
1.9 
2.0 

-  0.4 
+  0.8 

+  4.9 
6.5 
6.9 
9.4 
9.6 

+  9.7 

9.7 

9.5 

9.9 

10.5 

+10.6 

10.5 

9  9 

10.0 

10.0 

+  9.4 
9.8 
9.8 

+  9.0 


Apparent 
DttcUnatloa 


Waahinfi^n 
Mean  Time. 


.10^ 
10 

11 

13 
12 


41.7 
33.3 
50.6 
45.2 
50.1 


-14  58.8 
15  30.8 
15  33.5 

15  48.2 

16  1.9 

-17  20.0 

17  44.1 

16  18.6 

17  2.3 
16  27.4 

-18  55.0 
19  2.2 
19  29.1 
19  29.0 
19    8.8 

-19  9.3 
19  45.7 

18  11.4 

19  42.0 
18  42.6 

-18  46.7 

20  25.1 
18  28.8 
18  3.8 
18  31.2 

-16  33.3 
16  2:).5 
15  44.3 

15  47.8 
15    8.7 


•14 

11 
9 
9 

10 


7.2 
50.4 
41.9 
48.9 
14.6 


"IT 
20 

91 


23 


h 
19 
22 

8 
21 

1 

15 

17 

17 

1 

1 


m 
45.7 
17.2 
59.3 
37.1 
49.7 

10.4 
29.8 
35.5 
17.5 
22.9 


5    6.9 
8  10.2 

11  44.2 

12  22.0 

13  58.3 


94 


16 
0 
5 

5 

8 


46.9 
2.'S.7 
20.1 
20.3 
24.6 


8  24.7 

14  3.7 

15  27.1 
22  18.3 

Sff    7  30.9 

8    5.3 

16  45.6 
0    6.0 

22  40.6 
22  44.3 


97 


99 


30 


7 
8 
8 
U 
I 

7 

23 
2 
5 
6 


15.6 
4.3 

32.5 
1.4 

24.2 

21.5 

20.4 
23.9 
23.1 
24.0 


8  22.3 

9  34.4 
9  36.9 
7  5.2 


12  3.6 

15  16.6 

15  18.7 

23  32.3 


Hour  Angle 
H 


h 
+  8 
+10 
-  2 
+  9 
-10 

+  2 
+  4 
+  4 
-11 
-11 


m 
28.6 
55.6 
41.3 
33.9 
21  i2 

34.9 
50.0 
55.5 
36.8 
31.5 


7  54.6 

4  57.1 

1  29.9 

0  53.3 

0  39.8 


+  3 
+10 

-  8 

-  8 

-  5 

-  5 

-  0 
i 
7 
7 


+ 
+ 


23.1 
47.0 
28.2 

28.0 
29.7 

29.6 

1.7 

19.0 

56.4 

9.4 


-  7  25.0 
+  0  57.5 
+  8  2.9 
+  5  50.9 
+  5  54.4 

-  9  52.0 

-  9  4.9 

-  8  37.7 

-  2  22.2 
+  7  39.2 

-10  35.7 
+  4  50.3 
+  7  47.4 
+10  40.5 
+11  39.3 

-  6  52.7 

-  3  46.3 

-  3  44.3 
+  4  12.3 


+0.9298 
+0.3648 
+0.1239 
+0.4010 
-1.1926 

-0.5158 
-0.2008 
-0.1621 
-0.7485 
-0.5058 

+0.5459 
+0.6869 
-1.2187 
-0.4735 
-1.2563 

+1.2078 
+0.7430 
+0.8991 
+0.8972 
+0.3396 

+0.3487 
+0.7055 
-1 .0807 
+0.2837 
-1.0459 

-0.8911 
+1.1617 
-0.5674 
+0.6688 
+1.1577 

-0.0580 
-0.1423 
-0.7780 
+0.0315 
+0.6782 

+0.4423 
+0.5483 
-1.1460 
-0.5190 
+0.0942 

-0.8310 
+0.9777 
+1.0252 
-0.0305 


0..5242 
0.5247 
0.5280 
0.5325 
0.5335 

0.5383 
0.5394 
0.5396 
0.5421 
0.5421 

0.5437 
0.5445 
0.5459 
0.5459 
0.5463 

0.5476 
0.5502 
0.5513 
0.5513 
0.5526 

0.5526 
0.5540 
0.5546 
0.5560 
0.5582 

0.5618 
0.5630 
0.5630 
0.5630 
0.5630 

0.5631 
0.5630 
0.5629 
0.5625 
0.5620 

0.5622 
0.5623 
0.5624 
0.5624 
0.5624 

0.5627 
0.56:^0 
0.5630 
0.5636 


N. 


-0.1626 
0.1610 
0.1510 
0.1393 
0.1350 

-0.1196 
0.1162 
0.1160 
0.1063 
0.1063 

-0,1009 
0.0968 
0.0912 
0.0908 
0.0880 

-0.0838 
0.0717 
0.0645 
0.0645 
0.0588 

-0.0588 
0.0498 
0.0470 
0.0360 

-0.0190 

+0.0252 
0.0412 
0.0542 
0.0941 
0.0941 

+0.1077 
0.1092 
0.1105 
0.1202 
0.1361 

+0.1440 
0.1  G43 
0.1683 
0.1716 
0.1727 

+01781 
0.1812 
0.1812 

+0.1884 


+80 
+54 
+39 
+54 
-46 

-  1 

+17 
+18 
-16 

-  2 

+60 
+71 
-55 

-  1 
-61 

+71 
+71 
+71 
+71 
+41 

+41 
+69 
-45 
+35 
-45 

-33 

+70 
-10 
469 
+72 

+22 
+18 
-17 
+29 
+73 

+57 
+67 
-38 
+  4 
+38 

-13 

+81 
+81 
+33 


S. 


+18 
-16 
-29 
-14 

-90 

-70 
-48 
-45 
-90 
-70 

-  5 
+  3 
-90 
-67 
-90 

+46 
+  7 
+18 
+17 
-17 

-16 
+  5 
-90 
-20 
-90 

-90 
+41 
-75 
+  2 
+39 

-39 
-44 

-90 
-34 
+  2 

-11 

-  6 
-90 
-70 
-31 

-90 
+21 
+24 
-37 


MAY. 


B.A.C.7744 
44  Aquarii 
51  Aquarii 

K  Aquarii 
K  Piacium 
9  Piacium 

15  Piscium 

16  Piacium 

\  Piacium 
19  Piacium 


6 

+1.24 

+  8.4 

54 

1.23 

8.5 

5 

1.19 

8.4 

5 

+1.12 

+  8.0 

54 

0.93 

5.6 

6 

0.93 

5.6 

64 

0.88 

5.4 

6 

0.89 

5.1 

5 

+0.86 

+  5.3 

6 

+0.86 

+  4.8 

-  5  17.9 
5  58.2 
5  25.5 


-  4 

+  0 
0 
0 

1 

+ 1 

+  2 


49.7 
37.0 
39.0 
40.1 
27.3 

8.3 
50.4 


1  3  47.6 
5  44.5 
8  52.5 

14  57.7 
9  12  39.7 
12  48.0 
16  23.5 
16  47.7 

19  15.2 
21     7.9 


+  8  18.7 

-1 .0382 

0.5643 

+0.1918 

-26 

+10  11.6 

+0.0186 

0.5645 

0.1931 

+36 

-10  46.9 

+0.0725 

0.5649 

0.1951 

+39 

-  4  54.4 

+0.6706 

0.5661 

+0.1986 

+83 

-  7  58.1 

-0.3924 

0.5712 

0.2053 

+15 

-  7  50.1 

-0.231 1 

0.5715 

0.2053 

+23 

-  4  22.2 

+0.3222 

0.5728 

0.2056 

+55 

-  3  58.8 

-0.3785 

0.5728 

0.2056 

+15 

-  1  36.6 

+0.4411 

0.5733 

+0.2053 

+64 

+  0  12.1 

-0.8668 

0.5741 

+0.2053 

-13 

-90 
-35 
-32 

+  1 
-60 
-49 
-18 
-59 

-12 

-87 
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22  Pilctum 

64 

+0.83 

+  4.7 

4!?  t6i) 

9  33-32-0 

4  2  3lT0 

+0.I82I 

0-5748 

40Jt049 

44g 

-J5  Piscium 

6 

o.e3 

4.9 

1  26.5 

S    0    0.7 

4  2  58.6 

41.1140 

0.5750 

0.2049 

+00 

+31 

SI   Piwium 

6 

0.71 

2.9 

6  18.7 

16  46.4 

-  4  S2it 

■  0.3176 

05H16 

0.1988 

4I8 

-54 

60  PiBcium 

61 

0.67 

6    6.2 

23    4.4 

+  1   11.8 

41.1372 

0.5841 

0.1949 

+90 

+34 

&J  PiKium 

6 

0.6tt 

2.2 

6  39  7 

23  26.4 

4  1  33.1 

+0,6473 

05844 

0.1943 

+82 

+  1 

6  Pirwium 

*i 

40.67 

4  2.0 

4  6  06* 

S3  36.3 

4  1  42.6 

4O.3977 

0.5844 

+0.1943 

+60 

-12 

.  Piwium 

4 

0.65 

4  1.7 

7  15.6 

KEir 

4    5  32£ 
MOON. 

4  7  %.6 

41.2308 

05872 

0.1896 

490 

+45 

(  Tauri 

3i 

0.65 

-5.3 

18  55.1 

1  14  40.0 

-10  385 

+0.2942 

0.6073 

O.(»04 

454 

-4 

D.  A.C.H63 

6 

*0.69 

-  5.8 

4I8  31.3 

21  31.4 

-  4    3.7 

+0.9858 

0.6061 

40.0345 

+90 

+3!l 

i  Tauri 

Si 

0.70 

6.0 

18  38,:i 

33  30.3 

-  2    9,5 

+0.9335 

0.6056 

0.O3O1 

+90 

+36 

i>  Tniiri 

5i 

0.73 

6,5 

18  20.1 

8    5  45.6 

4  3  50.7 

41.2363 

0.6038 

0,0159 

+90 

+65 

I  Tnuri 

ti 

0.74 

6.2 

20  15.6 

5  53.7 

4  3  58.5 

-0.5463 

0,6038 

40.0158 

+  5 

-S2 

IISTnuri 

0.80 

7.2 

IB  30.2 

15  32.1 

-10  46.0 

+1JJ723 

0.6002 

-0.0064 

400 

+71 

127  Tnuri 

H 

+0.83 

-  7.4 

4I8  55.3 

19  46.5 

-  6  41.5 

+0,8076 

05984 

-0.0155 

+90 

+99 

,1  Orionis 
t<Orloni. 
^Oriopi. 

*i 

0.H6 

7.5 

20  15.1 

•    0  21.1 

-  2  17.6 

-0.6371 

05U64 

0.O249 

-61 

5 

0.H6 

7.6 

19  43.4 

0  34.ti 

-2    4.6 

-0.1068 

05960 

0.0261 

+30 

-24 

6 

0.80 

7.9 

19  41.3 

4    05 

4  1  13.3 

-0.1716 

05943 

0.O33I 

+26 

-a» 

;l'OriODi. 

& 

0.89 

7,8 

90    8.3 

4  ll.l 

4  1  23.5 

-0.6352 

05943 

0.0333 

-«i 

6H  OrtoDii 

6 

40.!W 

-at 

+19  iSB 

7  28.6 

4  4  33.5 

-0.4273 

0.5920 

-0.O4O9 

+12 

-45 

71  Urioni* 

« 

0.93 

H.2 

19  115 

8  3BJ 

4  5  41,0 

+0.1567 

05913 

0.0431 

+45 

-10 

4i 

0.98 

8.5 

20  17.0 

14  24.3 

4II   13.4 

-1.S428 

0.5880 

0.0551 

-54 

-70 

H 

O.'JT 

!).a 

17  51-4 

15  49.7 

-11  24.5 

+1.1673 

05874 

0.0575 

+90 

+53 

26  GeminoruTn 

H 

1.00 

95 

17  45.3 

20     1-9 

-  7  21.7 

41.0162 

05848 

0.0651 

+90 

+39 

^  Gemmoruni 

4 

4i.ia 

-10.6 

4)6  44-9 

1«  It   13.2 

4  7  16.3 

4O.86O2 

0.5745 

-0J)996 

4SO 

+35 

6fl  Geminorum 

Bi 

1.19 

16    4.5 

17  59.8 

-10  11.6 

+0.8991 

0,5697 

0.10:)9 

+90 

+96 

6 

I.2H 

11.6 

16    5.9 

11    4  24.9 

-  0    8.2 

-0.2876 

05614 

0.1198 

+20 

-M 

1     5  Cancri 

6i 

1.33 

16  46.5 

6  26.5 

4  1  49.3 

-1.2488 

05698 

0.1225 

-50 

-73 

1  12  CBDcri 

61 

1.33 

12:5 

13  58.6 

9  46.7 

4  5    2ii 

+1.S88S 

05577 

0.1968 

+90 

+S1 

27  Cancri 

51 

+1.40 

-13.1 

+13    3.1 

18    7.8 

-10  53.0 

+1.1910 

05524 

-0.1370 

+90 

+46 

29  Canrri 

6 

1.4« 

12.7 

14  36.6 

18  59.0 

-10    3,4 

-0,5824 

0.5518 

0.1380 

+  3 

-66 

A'CatKri 

6 

1.48 

13.4 

13    5.8 

19    1  53.5 

-  3  23.4 

+0.0320 

05470 

0.1466 

+38 

-» 

A 'Cancri 

6 

1.49 

136 

12  32,1 

3  40.8 

-  1  38.6 

+0.3684 

05454 

0.1476 

+59 

-1« 

60  Cancri 

6 

1.53 

13.8 

12    4.1 

8    0.3 

4  2  33.6 

+0.2312 

0,5432 

0.1517 

+49 

-19 

o  Cancri 

4 

41.54 

-18.9 

4I2  18.4 

9  14.0 

4  3  44.0 

-0.2S38 

0.5423 

-0.1539 

4«3 

-44 

K  Cancri 

5 

1.58 

14.3 

11     8.1 

13  45.6 

4  8    7.0 

+0.3331 

05396 

0.1570 

466 

-13 

u  Leonii 

61 

1.69 

15.0 

9  33.6 

IS    0    OJi 

-  5  57,3 

+0.3798 

0.5342 

0.1651 

459 

-19 

3  Leonia 

6 

1.68 

15.3 

8  41-6 

0    3.2 

-  5  55.7 

+1.3107 

0.5342 

0.1651 

+90 

46O 

A  Leonii 

H 

1.71 

14.8 

10  13.7 

1  45.1 

-  4  16.9 

-0.632S 

05329 

0.1665 

4    1 

-re 

jT  Leimia 

5 

41.84 

-15.3 

4  8  36.0 

16    6.5 

+  9  39.5 

-1.3962 

0.5265 

-0.1749 

-60 

-81 

14  Seitanlii 

6 

1.87 

16.3 

6  10.6 

19  31.4 

-11     1.7 

40.7138 

0.5248 

0.1766 

49fl 

+  5 

16  Seitanlii 

6 

1.89 

-16.1 

6  44.4 

20  47.1 

-  9  48.3 

-0.1236 

05342 

0.1779 

499 

-49 

1  ]!l  Seitantii 

« 

1.91 

16.6 

5  11.2 

22  38.7 

_  7  59.8 

41.2405 

05237 

0.1780 

490 

+45 

34  Sextanti. 

6* 

2.06 

16.7 

4  11.3 

14  14  16.2 

4  7  10.4 

-0.4867,05194 

0.1830 

4   9 

-66 

36  Seitantii 

6 

♦2.07 

-17.1 

4  3    5<} 

15  36-7 

+  8  2^.5 

+0.4631,0.5196 

-0.1834 

+65 

-10 

;i'>LeoDia 

6 

a.ao 

16.9 

2  35.1 

IS    3  11.6 

-  4  16.5 

-1.1054l0.5I62 

0.1849 

-30 

-8S 

p>  Leonii 

51 

ti.24 

17.4 

4  0  33.7 

6  50.9 

-  0  43.4 

40.4466:0.5157 

O.lt^l 

+64 

-11 

5 

S.35 

17.1 

-  0  11.0 

19  16.3 

411  20.8 

-1.0301    0.5148 

0.1848 

-34 

-90 

/  VirfiDia 

6 

3.68 

16.5 

6  llfi 

IT    3  19-7 

-  5  30.3 

-1.292710.5175 

0.1759 

-53 

-90 

X  Vi-smi. 

5 

4a.7l 

-16.9 

-  7  31.3 

4  32.4 

-  4  19.7 

4O.8933I0.5I8O 

-0.1758 

+«3 

+15 

2H  Virginia 

6 

3.72 

16.6 

6  51.6 

6    4.1 

-  3  50.7 

+0.0777.  0.51 80 

0.1746 

+39 

-31 

V-  Virginia 

6 

2-80 

16.4 

8  54.5 

12  37.4 

4  3  31,4 

4l.3170|0.51f>4 

0.1 709 

+ai 

+48 

B.  AC.  4304 

6 

2.8.1 

15.6 

8  21.7 

20    59 

4IO  46.9 

-0.6510 '0.521:1 

0.1666 

-2 

50  Virgini. 

6 

2.87 

15,8 

9  42.7 

20  43.5.  +11  23,4 

+0.7416  1  05217 

0.1661 

+79 

4  5 

56  VirElnii 

«1 

4a.90 

-155 

-  9  45.2 

23  20,3  1  -10    4.4 

40.3570 1 05232 

-0.1646 

+54 

-16 

1  58  Vrrgini* 

6 

42.91 

-15.7 

-  9  S6.2 

18    0  45.4    -  8  41.7 

+0.3392  0.5238 

-0.1635 

+■^2 

^ 
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T5T.EMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

HAT. 

TBI  Stab's 

At  Conjunction  in  R.  A. 

Limiting 
ParaUels. 

Kame. 

Ifag. 

Red'ns  fh»m 
1883.0. 

Aa    1     Ai 

Apparent 
Deellnatlon. 

Waahtaigton 
Mean  Time. 

Hour  Angle 
H 

T 

a/ 

y' 

N. 

S. 

+17 
-16 
-29 
-14 
-90 

62  Virginia 

a  Virginia 
86  Virgiais 
B.  A.  C.  4700 

A  Virginia 

61 

1 
6 
6 
41 

•h2*94 
2.96 
3.06 
3.18 
3.18 

-15!6 
15.1 
14.1 
12.8 
12.0 

-10  41.7 

10  33.2 

11  50.6 
13  45.2 

12  50.1 

d     b      m 
18    2  15.3 

4  46.7 

15  28.7 

!•    4    5.7 

8  17.8 

h     m 

-  7  14.4 

-  4  47.5 
+  5  :i5.6 

-  6  10.0 

-  2    5.5 

+0.9264 
+0.3606 
+0.1182 
+0.3JI65 
-1.1978 

0.5230 
0.5240 
0.5276 
0.5322 
0.5339 

-0.1626 
0.1605 
0.1515 

o.vsirr 

0.1*354 

+80 
+54 
+38 
+54 

-47 

5  LibrsB 
a*  Libra 
a*  Librn 
yi  Libre 
»•  Librn 

61 

6 

21 

6 

61 

^32 
3.34 
3.34 
3.37 
3.37 

-10.2 
9.9 
9.9 
8.6 

8.7 

-14  58.8 
15  30.8 
15  33.5 

15  48.2 

16  1.9 

21  35.8 

23  54.7 

M    0    0.3 

7  40.1 

7  45.5 

+10  47.9 
-10  57.5 
-10  52.2 

-  3  26.8 

-  3  21.5 

-0.5240 
-0.2095 
-0.1709 
-0.7558 
-0.5135 

0.5395 
0.5403 
0.5405 
0.5436 
0.5436 

-0.1195 
0.1168 
0.1167 
0.1064 
0.1064 

-  1 

+16 
+18 
-16 

-  2 

-71 
-48 
-46 
-90 
-71 

26  Libra 
,  28  Libra 

r>  Libra 
'    ^  Libra 

C^  Libra 

6 

61 

61 

6 

6 

4^.43 
3.46 
3.45 
3.46 
3.46 

-  8.2 

7.7 
6.8 
6.9 
6.5 

-17  20.0 
17  44.1 

16  18.6 

17  2.3 
16  27.4 

11  28.2 
14  30.5 
18    3.3 
18  40.7 
20  16.6 

+  0  14.1 
+  3  10.6 
+  6  36.6 
+  7  12.8 
+  8  45.6 

+0.5333 
+0.6719 
1.2274 
-0.4829 
-1.2650 

0.5451 
0.5462 
0.5474 
0.5476 
0.5479 

-0.1010 
0.0969 
0.0920 
0.0909 
0.0688 

+59 
+70 
-56 
-  2 
-63 

-6 
+  2 
-90 
-68 
-90 

'  41  Libra 
;  47  Libra 
■    /^i  Scorpii 
j9>  Scorpii 
yi  Scorpii 

6 

61 
2 

51 
6 

^.52 
3.55 
3.56 
3.56 
3.56 

-6.2 

4.8 
3.7 
3.7 
3.1 

-18  55.0 
19    2.1 
19  29.0 
19  28.9 
19    8.8 

23    3.9 
ai    6  39.3 
11  31.3 
11  31.5 
14  34.4 

+11  27.5 

-  5  11.9 

-  0  29.5 

-  0  29.3 
+  2  27.6 

+1.1890 
+0.7221 
+0.8780 
+0.8762 
+0.3203 

0.54in2 
0.5525 
0.5545 
0.5545 
0.5555 

-0.0846 
0.0724 
0.0645 
0.0645 
0.0595 

+71 
+71 
+71 
+71 
+40 

+43 
+  6 
+16 
+16 

-18 

t^  Scorpii 
Y»  Ophiuchi 
X  Ophiuchi 
B.  A.  C.  5580 
29  Ophiuchi 

4 

5 
6 
61 
6 

^.56 
3.58 
3.54 
3.56 
3.52 

-  3.1 
2.1 

1.8 

-  0.6 
+  1.2 

-19    9.3 
19  45.7 

18  11.4 

19  42.0 
18  42.6 

14  34.4 

20  10.5 

21  33.2 
39    4  20.6 

13  28.0 

+  2  27.6 
+  7  52.6 
+  9  12.5 
-  8  13.8 
+  0  35.1 

+0.3294 
+0.6814 

-i.dsnio 

+0.2610 
-1.0683 

0.5555 
0.5569 
0.5576 
0.5597 
0.5619 

-0.05!)5 
0.0505 
0.0476 
0.0357 

-0.0195 

+40 
+67 
-47 
+34 
-47 

-17 

+  3 
-90 
-21 
-90 

B.  A.  C  o060 
16  Sagittarii 

B.A.C.6294 
p*  Sagittarii 
pS  Sagittarii 

6 
6 
6 
4 
51 

43.43 
3.41 
3.32 
3.11 
3.13 

+  5.9 

7.5 

8.5 

11.7 

11.8 

-18  46.7 
20  25.1 
18  28.8 
18    3.8 
18  31.2 

93  13  48.9 
22  24.9 

94  5  42.4 
90    4  11.3 

4  14.9 

+  0    5.9 
+  8  24.1 
-  8  33.4 
-10  5li2 
-10  47.8 

-0.9234 
+1.1246 
-0.6061 
+0.6223 
+1.1120 

0.5653 
0.5662 
0.5659 
0.5648 
0.5648 

+0.0250 
0.0415 
0.0542 
0.0<)35 
0.0937 

-35 
+70 
-13 
+65 

+72 

-90 
+37 
-81 
-  1 
+35 

el  Sagittarii 
^  Sagittarii 

B.A.C.6746 
g  Sagittarii 
p  Capricorni 

6 

5 

6 

51 

3 

+3,00 
2.98 
2.96 
2.89 
2.76 

+12.6 
12.8 
12.5 
13.3 
14.1 

-16  33.3 
16  23.5 
15  44.3 
15  47.8 
15    8.7 

12  45  8 

13  34.5 

14  2.9 
20  32.4 

90    6  58.3 

-  2  34.5 

-  1  47.4 

-  1  19.9 
+  4  56.1 

-  8  59.3 

-0.1092 
-0.1937 
-0.8329 
-0.0211 
+0.6260 

0.5639 
0.5639 
0.5637 
0.5628 
0.5615 

+0.1080 
0.1095 
0.1099 
0.1203 
0.1354 

4.20 
+15 
-21 
+26 
+69 

-42 
-48 
-90 
-37 
-  1 

B.  A.  C.  7087 

V  Aquarii 

14  Aquarii 

'  17  Aquarii 

19  Aquarii 

6 

41 

6 

6 

51 

+2.67 
2.46 
2.41 
2.37 
2.36 

+14.3 
14.6 
14.1 
14.3 
14.4 

-14    7.2 

11  50.4 
9  41.9 
9  48.9 

10  14.6 

12  58.0 

97    5    7.5 

8  13.7 

11  15.7 

12  17.7 

-  3  11.8 
-11  35.3 

-  8  35.4 

-  5  39.5 

-  4  49.6 

+0.3873 
+0.4920 
-1.2196 
-0.5875 
+0.0:)28 

0.5606 
0.5588 
0.5584 
0.5584 
0.5582 

+0.1435 
0,1632 
0.1666 
0.1697 
0.1708 

+53 
+62 
-46 
0 
+34 

-14 

-  9 
-90 
-76 
-34 

f  Aquarii 

B.  A.  C.  7562 
e*  Capricorni 
^  Capricorni 
30  Aquarii 

5 

61 

5 

6 

51 

+2.27 
2.24 
2.24 

2.23 
2.13 

+14.0 
14.5 
14.5 
14.6 
13.9 

-  8  22.3 
9  34.4 
9  36.9 
9  48.7 
7    5.0 

18    3.1 

21  19.7 

21  21.8 

21  57.8 

98    5  45.8 

+  0  54.1 
+  4    4.1 
+  4    6.2 

+  4  41.0 
-11  46.8 

-0.9026 
+0.i>222 
+0.9720 
+1.2829 
-0.1012 

0.5577 
0.5577 
0.5577 
0.5577 
0.5577 

+0.1764 
0.1793 
0.1793 
0.1801 
0.1864 

-18 

+81 
+81 
+81 
+29 

-90 
+17 
+20 
+51 
-42 

B.  A.  C.  7744 

44  Aquarii 

'  51  Aquarii 

'     K  Aqoarii 

K  Piscium 

6 

51 
5 
5 
51 

+2.07 
2.04 
2.00 
1.92 
1.69 

+13.2 
13.5 
13.3 
12.9 
10.4 

-  5  17.8 
5  58.1 
5  25.4 

-  4  49.6 
+  0  37.1 

10    7.2 
12    6.8 
15  19.5 
21  34.1 
99  19  55.0 

-  7  34.2 

-  5  38.6 

-  2  32.4 
+  3  29.6 
+  1     4.8 

-1.1192 
-0.0479 
+0.0085 
+0.6096 
-0.4642 

0.5577 
0.5577 
0.5577 
0.5582 
0.5618 

+0.1892 
0.1906 
0.1924 
0.1960 
0.2020 

-33 
+32 
+35 
+77 
+11 

-90 
-39 
-35 
-  3 
-65 

9  Piscium 

15  Piscium 

16  Piscium 
A  Piscium 

19  Piscium 

6 

61 
6 
5 
6 

+1.69 
1.63 
1.64 
1.62 
1.61 

+10.4 

10.2 

9.9 

9.8 

9.1 

+  0  39.1 

0  40.2 

1  27.4 

1  8.4 

2  50.5 

20    3.6 

23  46.1 

39    0  11.0 

2  43.2 

4  39.7 

+  1  13.1 
+  4  48.1 
+  5  12.2 
+  7  39.1 
+  9  31.6 

-0.3005 
+0.2629 
-0.4501 
+0.3839 
-0.9421 

0.5618 
0.5630 
0.5630 
0.5636 
0.5643 

+0.2022 
0.2023 
0.2023 
0.2022 
0.2018 

+19 
+51 
+11 
+59 
-18 

-54 
-21 
-64 
-15 

-87 

22  Piscium 
25  Piscium 

61 
6 

+1.57 
+1.56 

+  9.2 
+  9.4 

+  2  17.0 
+  1  26.6 

7    8.6 
7  38.2 

+11  55.3 
-11  36.1 

+0.1227 
+1.0601 

0.5649 
0.5653 

+0.2017 
+0.2016 

+43 

+90 

-29 
+27 

27 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


MAY. 


51 
60 
62 

6 

e 


K«ne. 


Piscium 
Piscium 
Piscium 
Piscium 
Piscium 


Tub  Star's 


Red'ns  from 

MtLg, 

1883.0. 

Aa    ,     a6 

s 

// 

6 

■1-1.40 

+  6.8 

64 

1.34 

6.3 

6 

1.34 

6.1 

4i     1.34 

6.0 

4 

+1.S27 

^  5.4 

Apparent 
[>«crinatioii 


5 
7 
7 

7 
8 


56.1 
11.7 
16.1 
18.1 
27.7 


At  Conjunctiok  in  R.  A. 


WashingtoD 
Mmo  Tune. 


31 


h 
0 

7 

7 

8 

14 


m 

58.0 

28.4 

51.2 

1.6 

9.7 


Hoar  Angle 
H 


h 
+  6 

+11 
+11 
+11 
-6 


m 
7.2 
23.7 
45.7 

55.8 
9.4 


-0.3793 
+1.0909 
+0.6056 
+0.:i537 
+1.1992 


0.5711 
0.5742 
0.5742 
0.5744 
0.5769 


y' 


+0.1956 
0.1919 
0.1917 
0.1915 

+0.1914 


Limiting 
PtnUeU. 


N. 


o 
+15 

+90 

+78 

+57 

+90 


8. 


c 

-58 
+31 
-  1 
-15 
+1*2 


JUNE. 


V  Piscium 
B.A.C.609 

19  Arietts 

29  Arietis 

o  Arietis 

a  Arietis 

53  Arietis 


V  Geminorum 
20  Geminorum 

26  Geminorum 

X  Geminorum 
68  Geminorum 
/  Geminorum 
1  Cancri 
5  Cancri 

27  Cancri 
2$)  Cancri 
A^  Cancri 
A^  Cancri 
60  Cancri 

a  Cancri 
K  Caucri 
u  Leonis 
k  Leonis 
B.  A.  C.  3407 

ir  Leonis 

14  Sextan tis 

16  ISextautis 

34  Sextantis 

36  Sextantis 


pr^  Leonis 
p<^  Leonis 
V  Leonis 


28 

50 
56 

58 

62 

a 

A 

86 


V 
V 
B 
V 
V 

V 
V 
V 
V 
V 

B 
V 


rginis 
rginis 

rginis 
rginis 
AC.  4394 
rginis 
rginis 

rginis 
rginis 
rginis 
rginis 
rginis 

A.  C.  4700 
rginis 


H 

+1.19 

6 

1.11 

5i 

+1.10 

H 

1.04 

6 

1.01 

H 

0.9i) 

(4 

0.98 

• 

4h 

+0.91 

6i 

0.90 

51 

0.92 

4 

+0.96 

5i 

0.99 

6 

1.02 

6 

1.05 

e>i 

1.07 

5i 

+1.14 

6 

1.16 

6 

1.21 

6 

1.22 

6 

1.26 

4 

+1.26 

5 

1 .29 

H 

!.:« 

H 

1.39 

6 

1.52 

5 

+1.53 

6 

1.56 

6 

1.58 

dh 

1.75 

6 

1.77 

6 

+1.89 

bi 

1.93 

5 

2.06 

6 

2.45 

5 

2.48 

6 

+2.49 

5 

261 

6 

2.67 

6 

2.70 

6J 

2.73 

6 

+2.74 

dh 

2.76 

1 

2.79 

5 

2.83 

6 

2.93 

6 

+3.10 

ih 

+3.12 

3.0 
2.1 

0.8 
0.0 
0.4 
0.7 
1.9 


8.6 
9.0 
9.2 

0.1 
0.6 
0.3 

1.0 
0.8 

2.0 
1.7 
2.3 
2.4 
2.7 

2.7 
3.1 
3.7 
3.5 

3.8 

3.9 
4.6 
4.5 
4.9 
5.2 

r>.2 

5.8 
5.4 
5.1 

5.8 

5.4 
5.5 
4.4 

4.8 
4.5 

4.6 
4.5 
4.2 
3.4 
3.3 

2.3 
1.9 


+11 
11 


32.7 
43.6 


+14  43.8 
14  30.9 
14  48.8 
14  35.9 
17  25.6 

NEW 

+20  16.9 
17  51.4 
17  45.3 

+16  44.9 

16  4.5 

17  56.2 
16  5.9 
16  46.5 


+13 
14 
13 
12 
12 

+12 
II 

9 

10 

8 

+  8 
6 
6 
4 
3 


+ 
+ 


2 

0 
0 
5 

7 


2.1 
35.6 

5.8 
32.1 

4.1 

18.4 
8.1 
33.7 
13.7 
52.0 

36.1 
10.7 
44.5 
11.4 
5.9 

35.1 
33  7 
11.0 
11.6 
21.3 


•  6  51.6 

8  54.5 

8  21.6 

9  42.6 
9  45.1 

.  9  56.1 

10  41.6 

10  33.2 
9  33.9 

11  50.6 

■13  45.2 

-12  50.1 


1    4  34.2 
13  49.6 


19 

3 

8 

10 

17 


22.7 
26.4 
7.4 
54.2 
12.6 


MOON. 

•    0  25.9 
1  50.0 

5  586 

20  53.2 
y    3  31.6 

6  1.5 
13  43.3 
15  42.2 


8 


3 
3 

10 
12 
16 


7.4 
57.6 
42.3 
27.2 

40.8 


17  52.8 

22  18.2 
8  19.6 

10     1.9 

23  2.5 


!• 


II 

19 
13 


0 

3 

4 

21 

23 

10 
14 
2 
10 
11 


6.9 
26.8 
41.2 
52.9 
12.4 

38.1 
15.0 

3:^.2 

27.7 
40.5 


14 


13  12.1 
19  45.1 
13.7 
51.2 


3 
3 


Iff 


6  28.0 

7  53.3 
9  23.3 

11  55.0 
15  57.8 
22  38.0 

11  16.5 
15  28.9 


+  7 

-  7 

-  2 
+  5 
+10 
-11 

-  5 


43.4 

22.0 

1.5 

43.8 

14.0 

5.8 

2.1 


-  0  56.9 
+  0  2:^.9 
+  4  23.1 


-  6 
+  1 
+  3 
+10 
-11 

-  0 
+  0 
+  7 
+  8 
-10 

-  9 

-  5 
4 
5 
5 

4 
1 

0 
7 
6 

4 

8 
3 
3 
4 


+ 
+ 


+ 
+ 

+ 
+ 


+  6 
-11 

-  4 

-  3 

-  1 


0 
1 
4 

8 


15.6 

8.3 

32.8 

58.2 

7.1 

5.4 
43.1 
14.2 
55.7 
59.1 

49.4 
32.6 

9.7 

48.8 

:m.8 

33.3 

18.5 

6.3 

25.3 

8.1 

57.7 
28.4 
34.6 
25.4 
36.1 

5.0 
33.2 
17.6 
41.2 

9.0 

13.8 

41.3 

8.5 

4.2 


+ 
+ 
+ 
+ 
-  9  27.4 

+  2  48.4 
+  6  53.2 


-0.4766 
+0.8923 

-1.2184 

+0.1890 
+0.5:«>9 
+1.1171 
-0.9168 


-1.1773 
+1.2210 
+1 .0752 

+0.931 1 
+0.9731 
-1.2255 
-0.1964 
-1.1455 

+1.2814 
-0.47:}5 
+0.1356 
+0.4725 
+0.3288 

-0.1096 
+0.4450 
+0.4940 
-0.5052 
-1 .2871 

-1.1888 
+0.8:«9 
+0.003() 
-0.3523 
+0.5942 

-0.9652 
+0.5809 
-0.8913 
-1.1655 
+1.0141 

+0.1992 
+1 .3320 
-0.5.367 
+0.8541 
+0.4668 

+0.4372 
+1.0330 
+0.4686 
-1.2671 
+0.2194 

+0.4843 
-1.1115 


0.5838 
0.5883 

0.5909 
0.5947 
0.5964 
0.5977 
0.5999 


0.5926 
0.5926 
0.5906 

0.5809 
0.5765 
0.5749 
0.56in2 
0.5676 

0.5597 
0.5589 
0J>541 
0.5529 
0.5503 

0.5495 
0.5470 
0.54a5 
0.5394 
0.5325 

0.5320 
0.5299 
0.5295 
0.5225 
0.5225 

0.5200 
0.5183 
0.5164 
0.5168 
0.5170 

0.5171 
0.5183 
0.5198 
0.5202 
0.5210 

0.5213 
0.5218 
0.5223 
0.5236 
0.5261 

0.5307 
0.5325 


+0.1729 
0.1617 

+0.1537 
0.1414 
0.1341 
0.1290 

+0.1179 


-0.a'S50 
0.0569 
0.0654 

-0.0933 
0.1047 
0.1086 
0.1205 
0.1232 

-0.1381 
0.1397 
0.1470 
0.1492 
0.1535 

-0.1544 
0.1584 
0.1665 
0.1680 
0.1760 

-0.1764 
0.1781 
0.1786 
0.1841 

0.1844 

-0.1859 
0.1861 
0.1854 
0.1759 
0.1756 

-0.1749 
0.1712 
0.1667 
0.1662 
0.1643 

-0.16:^ 
0.1624 
0.1607 
0.1575 
0.1519 

-0.1403 
-0.1354 


+101-61 
+90+20 

-44  i  -76 
+47  -18 
+72  +  1 
+90  +41 
-18  -73 


-43 

+90 


-70 
45!» 
+43 


+90!+dO 
490I43I 
-48 :  -72 
+25 1 -36 
-371-74 


+90 
+10 
+44 
+67 
+56 

+30 
+64 
^ 
+  8 
-51 

-38 
+.90 
+36 
+17 
+76 

-20 
+75  -4 
-15 1  -90 
-37  -90 


450 
-5« 
-23 
-5 
-13 

-37 

-7 

-6 

-65' 

-81 

-82 
+18 
-34 
-57 
-3 

-88 


+83 

+46 
+81 
+  4 
+81 
+68 

+60 
+80 
+62 
-52 
+44 

+60 
-38 


+93 
-85 

-71 

+12 

-10 
I 
-18 

+25 

-10 

-90 

-84 

-9 
-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

Thr  Stau'b 

At  Conjunction  in  R.  a.                     IpiSJuJlf 

IVarae. 

Mag. 

Red'ni 
188 

A4K 

1  from 
3.0. 

Ai 

Apparent 
DeelinatioD. 

Washington 
Mean  Time. 

Hour  Angle 
H 

r 

a/ 

y' 

N. 

S. 

-44 

-42 

-90 

5  Libre 
a*  Libre 
a*  Libre 
V*  Libre 
v'  Libre 

6i 

6 

6 

+3*19 
3.34 
3.34 
3.42 
3.43 

-11.0 
9i) 
9.6 

8.4 
8.4 

'\A  58.8 
15  30.8 
15  33.5 

15  48.2 

16  1.9 

d     h      m 

16    4  48.3 

7     7.3 

7  13.0 

14  53.0 

14  58.3 

h     m 

-  4  12.0 

-  1   57.3 

-  1  51.8 
+  5  33.8 
+  5  39.0 

-0.4515 
-0.1413 
-0.1027 
-0.6939 
-0.4522 

0.5383 
0.5389 
0.5389 
0.5426 
0.5425 

-01204 
0.1178 
0.1178 
0.1075 
0.1073 

o 

+  3 

+19 
+22 
-12 
+  2 

26  Libre 

28  Libre 

<;i  ].ibre 

C'  Libre 

C«  Libre 

6 

6 
6 

^.48 
3.51 
3.51 
3.53 
3.53 

-  8.1 
7.6 
65 
6.6 
6.2 

-17  20.0 
17  44.1 

16  18.6 

17  2.3 
16  27.4 

18  41.1 

21  43.1 

ly     I   15.8 

1  53.1 

3  28.7 

+  9  14.7 
-11  49.1 

-  8  23.2 

-  7  47.1 

-  6  14.7 

+0.5871 
+0.7236 
-1.1757 
-0.4:%*2 
-1.2170 

0.5444 
0.5458 
0.5473 
0.6475 
0.5486 

-0.1022 
0  0980 
0.0933 
0.0J«2 
0.0894 

+63 
+73 
-49 
+  1 
-55 

-  3 
+  6 
-90 
-64 
-90 

41  Libre 
;  47  Libre 
1    j^i  Scorpii 
■    ^Scorpii 
v"  Scorpii 

6 

2 

5i 

4 

+3.62 
3.69 
3.74 
3.74 
3.75 

-  6.1 
4.7 
3.6 
3.6 
3.0 

-18  55.0 
19    2.2 
19  2«).l 
19  29.0 
19    9.4 

6  15.9 
13  50.1 
18  41.0 
18  41.1 
21  43.3 

-  3  32.8 
+  3  46.5 

+  8  27.8 
+  8  27.9 
+11  24.1 

+1.2306 
+0.7549 
+0.9042 
+0.9005 
40.3538 

0.5492 
0.5529 
0.5549 
0.5549 
0.5563 

-0.0859 
0.0739 
0.0659 
0.0659 
0.0610 

+71 
+71 
+71 
+71 
+41 

+50 
+  8 
+18 
+18 
-16 

y'  Scorpii 
}ff  Ophiucbi 
X  Ophiucbi 

B.  A.C.5580 
29  Ophiuchi 

6 

5 

6 

6J 

6 

+3.75 
3.79 
3.76 
3.83 
3.85 

-  3.0 
2.0 
1.5 

-  0.2 
+  1.7 

-19    8.9 
19  45.7 

18  11.4 

19  42.0 
18  42.6 

21  43.4 

18    3  17.7 

4  39.9 

11  24.5 

20  27.7 

+11  24.2 

-  7  12.7 

-  5  53.2 
+  0  37.7 
+  9  22.4 

+0.3446 
+0.6971 
-1 .0804 
+0.2672 
-1.0688 

0.5563 
0.5582 
0.5590 
0.5615 
0.5644 

-0.0610 
0.0520 
0.0492 
0.0372 

-0.0209 

+42 
+68 
-45 
+34 
-47 

-16 
+  4 
-90 
-21 
-90 

B.  A.  C.  6060 
!        B.  A.  C.  6098 
16  Sagittarii 
B.  A  C.  6294 
Lalande  35497 

6 
6 
6 
6 
6 

+3.86 
3.91 
3.tK) 
3.83 
3.80 

+  6.7 

7.4 

8.5 

9.9 

12.5 

-18  46.7 
20  44.1 
20  25.1 

18  28.7 

19  24.6 

19  20  32.6 
23  27.9 

«•    5     1.9 
12  13.0 

91    2    7.0 

+  8  37.2 
+11  26.4 

-  7  11.2 

-  0  15.2 
-10  50.6 

-O.J)557 
+1.2128 
+1.0678 
-0.6627 
+1.2445 

0.5697 
0.5701 
0.5705 
0.5709 
0.5707 

+0.0243 
0.0299 
0.0398 
0.0532 
0.0788 

-38 
+70 
+70 
-16 
+71 

-90 
+49 
+32 

-88 
+53 

p^  Sagittarii 
p3  Sagittarii 
e'  Sagittarii 
«3  Sagittarii 
B.  A.  C.  6746 

4 

H 

6 
5 
6 

+:}.73 

3.74 
3.64 
3.64 
3.61 

+13.9 
13.9 
15.0 
15.2 
15.1 

-18    3.8 
18  31.2 
16  33.3 
16  23.5 
15  44.3 

10  21.0 
10  24.6 

18  47.3 

19  35.3 

20  3.2 

-  2  54.0 

-  2  50.5 
+  5  14.5 
+  6    0.9 
+  6  27.8 

+0.5307 
+  1.0172 
-0.2084 
-0.2925 
-0.9279 

0.5705 
0.5702 
0.5694 
0.5693 
0.5693 

+0.0931 
0.0938 
0.1077 
0.1092 
0.1095 

+57 
+72 
+14 

+10 
-27 

-6 
+26 
-48 
-54 
-90 

g  Sagittarii 
p  Capricorni 

B.A.C.7087 
V  Aquarii 
17  Aquarii 

54 

3 

6 

4h 
6 

+3.58 
3.46 
3.39 
3.22 
3.15 

+16.0 
17.3 
17.7 
187 
18.6 

-15  47.7 

15    8.6 

14    7.1 

11  50.3 

9  48.8 

29    2  26.7 
12  43.3 
18  38.1 

33  10  35.9 
16  40.8 

-11  22.2 

-  1  27.0 
+  4  15.6 

-  4  19.5 
+  1  33.0 

-0.1327 
+0.4995 
+0.2536 
+0.3421 
-0.7398 

Oi^O 
0.5665 
0.5656 
0.5627 
0.5615 

+0.1203 
0.1356 
0.1440 
0.1638 
0.1702 

+20 
+.59 
+44 
+52 
-  9 

-44 

-  8 
-22 
-17 
-90 

J  9  Aquarii 
f  Aquarii 

B.  A.C.75Ge 
e^  Capricorni 
c>  Capricorni 

54 
5 

64 

5 
6 

+3.13 
3.05 
3.02 
3.02 
3.03 

+18.7 
18.6 
19.1 
19.1 
19.1 

-10  14.5 

8  22.2 

9  34.3 
9  36.8 
9  48.6 

17  42.2 

23  24.9 

94    2  40.4 

2  42.4 

3  18.4 

+  2  32.3 
+  8    3.3 
+11  12.2 
+11  14.1 
+11  48.9 

-0.1224 
-1.0617 
+0.7581 
+0.8078 
+1.1174 

0.5614 
0.5605 
0.5601 
0.5601 
0.5601 

+0.1712 
0.1769 
0.1797 
0.1797 
0.1798 

+26 
-30 
+75 
+81 
+81 

-43 
-90 
+  6 
+  9 
+32 

30  Aquarii 

B.  A,  C.  7744 
44  Aquarii 
51  Aquarii 
K  Aquarii 

54 

6 

54 

5 

5 

+2.93 
2.87 
2.86 
2.82 
2.75 

+18.7 
18.3 
18.5 
18.3 
18.1 

-  7    4.9 
5  17.7 
5  58.0 
5  25.3 

-  4  49.5 

11     4.3 
15  24.9 
17  24.4 
20  37.0 
95    2  52.4 

-  4  41.0 

-  0  2<).2 
+  1  26.3 
+  4  32.3 
+10  35.2 

-0.2693 
-1.2894 
-0.2225 
-0.1676 
+0.4336 

0.5593 

0.5588 
0.5586 
0.5582 
0.5582 

+0.1861 
0.1892 
0.1905 
0.1924 
0.1954 

+19 
-53 
+23 
+26 
+62 

-52 
-90 
-49 
-45 
-12 

K  Piscium 
9  Piscium 

15  Piscium 

16  Piscium 
A  Piscium 

54 
6 

64 

6 
5 

+2.52 
2.52 
2.46 
2.47 
2.43 

+15.8 
15.8 
15.6 
15.3 
15.4 

+  0  37.2 
0  39.2 

0  40.3 

1  27.5 

1     8.5 

96    1  22.4 

1  30.8 
5  16.2 
5  41.3 
8  15.6 

+  8  19.6 
+  8  27.7 
-11  54.5 
-11  30.3 
-  9     1.2 

-0.6519 
-0.6587 
+0.0797 
-0.6377 
+0.2017 

0.5590 
0.5590 
0.5595 
0.5598 
0.5599 

+0.2014 
0.2023 
0.2010 
0.2010 
0.2007 

0 
+  9 
+40 
+  1 

+48 

-82 
-67 
-31 
-81 
-25 

19  Piscium 
22  Piscium 
25  Piscium 
51  Piscium 
60  Piscium 

6 

64 

6 
6 

64 

+2.42 
2.38 
2.37 
2.23 
2.14 

+14.7 
14.8 
15.0 
11.8 
11.2 

+  2  50.5 
2  17.0 
1  26.6 
6  18.9 
6    6.4 

10  13.7 

12  44.8 

13  15.0 
97    6  54.1 

13  33.4 

-  7    7.2 

-  4  41.2 

-  4  12.0 
-1 1     9.3 

-  4  43.9 

-1.1319 

-0.0593 
+0.8956 
-0.5620 
+0.9272 

0.5603 
0.5607 
0.5607 
0.5()50 
0.5667 

+0.2004 
0.2002 
0.2000 
0.1940 
0.1903 

-32 
+32 

+90 
+  5 
+90 

-87 
-39 
+15 
-72 
+19 

62  Piscium 
6  Piscium 

6 
44 

+2.14 
+2.14 

+11.0 
+10.9 

+  6  39.9 
+  6  57.0 

13  56.7 

14  7.3 

-  4  21.5 

-  4  11.2 

+0.4366 
+0.1821 

0.5672 
0.5671 

+0.1899 
+0.1807 

+63 
+46 

-11 
-94 
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1 
ELEMENTS  FOB  THE  PREDICTION  OF  0CCULTATI0N8. 

r  Pitcium 

* 

+2.0H 

+101 

+  7  15.8 

«*  80  24.4 

♦  I  52.7 

+1.0486 

0,5696 

♦0.1849 

+.90 

+S7 

V  PiBcium 

H 

i.im 

73 

11  :i3.7 

98  11  13.3 

-  7  50.9 

-0.6:178 

0.5748 

0.1715 

+  I 

-74 

B.  AC.  609 

6 

L»H 

6.1 

11  43.7 

20  43.9 

♦  1   19.9 

+0.7560 

(1.5789 

0.1601 

+90 

+11 

!»  Arielii 

6« 

L7ti 

3.5 

14  31.0 

9»  to  45.3 

-9    9.7 

+0.0605 

0.5849 

0.1406 

439 

-« 

o  Arietii 

6 

i.re 

2,8 

14  48 JJ 

15  34,7 

-4  31.1 

+0.4815 

05871 

0.1328 

+63 

-5 

0  Arietia 

H 

4.L6H 

+  8.6 

+14  35.9 

18  S6.6 

-  1  45.7 

+1.0127 

0.5888 

♦0.1279 

+!KI 

+3S 

53  Arietii 

Si 

1.66 

+  1.0 

17  25,6 

M    0  56.4 

♦  4  »9.4 

-1.0394 

0.5905 

0,1178 

-88 

-73 

NirxDi-l 

16  10.3 

6    2.8 

+  9  23.4 

+0,7()8U 

0Ji9i8 

0.1079 

♦on 

tl!i, 

MlR3 

18    87 

10  33.8 

-10  15  9 

-0.6193 

0.5654 

0.0917 

-65; 

B.  A.C.  IWO 

6 

«.L4? 

-2.0 

+17  Q1.B 

22  28,8 

+  1   13.1 

+«.6«Bi» 

0Ji967 

+41.0750 

+81 

+11 

JULY. 

OlTlDTi 

6 

+L46 

-8.7 

*I9  17.9 

1    1  47.8 

+  4  23.3 

-0,6008 

0.5977 

♦0.0688 

♦  2|-«l| 

SlTDRN 

19  20.3 

5  52,7 

♦  8  18.7 

-0.3774 

0.5940 

0.0595 

+14 

-43 

c  Tauri 

34 

+L40 

-  3.4 

♦18  55.1 

9  33.4 

+11  50.8 

+0-2527 

0.5988 

♦0.0521 

+51 

-6 

B.  A.C.  I46B 

6 

1.34 

4.1 

18  31.2 

16  35.3 

-  5  23.8 

+0.9738 

0.5997 

0.0368 

+90 

t-TS 

i  T»uri 

iM 

4.4 

IB  38.3 

18  36.8 

-  3  27.1 

+0.9237 

0.5!  (97 

o.o:i28 

♦90 

+35 

m  Touri 

Lifi) 

5.2 

IB8?».I 

9    0  59.4 

+  8  40.6   +1,8445 

0.59!t6 

0.0186 

+90 

*m 

i  T-urJ 

H 

I.3S 

6.4 

20  15.6 

1     7.6 

+  2  485 

-0.553J 

0.5995 

+0.0184 

-Si 

MzBOrRT 

+20    4.1 

NEW 

6  24.0 
MOON. 

♦  7  58.4 

-OiBJW 

0.5595 

-0.0087 

+19 

-33 

60  C«ncri 

6 

♦M6 

-11.9 

12    4.1 

•    1  46.t 

-0    5.9 

+0,4737 

0.5547 

0.1531) 

*67 

-5 

a  C«n«i 

4 

LI6 

11.8 

12  ie.4 

a  57,2 

♦  1     2.9 

+0-0405 

0.5541 

0.1548 

+38 

-*( 

K  Cancri 

S 

4LiH 

-12.0 

+11     8.1 

7  19.8 

+  5  16,3 

♦0.5!(88 

0.5518 

-0,1588 

♦TS  +  il 

u  Leonii 

&4 

L«3 

12.4 

9  33.7 

17  18.0 

-  9  10.0 

+0,6639 

0.5457 

O.I66!t 

+85  *4| 

A  LeoDla 

51 

L'-U 

12.4 

10  13,7 

18  52.9 

-  7  38.4 

-0.3287 

0Ji445 

0.l68:i 

+18 

-S*' 

B.A.C.MW 

6 

L33 

12.5 

8  52.0 

»    7  41.6 

+  4  58.3 

-1.0872 

0.5374 

0.1766 

-29 

n  LeoQii 

5 

L33 

12.6 

B  36.1 

8  44.0 

♦  5  52.7 

-0.9874 

05369 

0.1771 

-ai 

-0*1 

14  SeitBTiti* 

6 

+L35 

-13.8 

+  6  10.7 

12    2,0 

+  9    4.6 

+1.0285 

0.5354 

-0.1788 

+90 

+»' 

16  Seitantii 

6 

L36 

12.9 

6  44.5 

13  15.3 

♦10  15.7 

+0.2044 

0.5350 

0.1793 

+4B 

-K) 

M  8e.lanti> 

(4 

J.50 

IM.4 

4  11  4 

S     6  11.8 

+  8  40.9 

-0.1301 

0J>276 

0.1849 

+89 

-43 

36  Seitantii 

tt 

L5S 

13.6 

3    6.0 

7  29.3 

♦  3  56.6 

+0.8097 

0.5868 

0,1855 

+90 

+10' 

fPLeoDii 

6 

L63 

13.3 

2  35,2 

18  45.8 

-9    6.9 

-0.7208 

0.5234 

0.1 1«8 

-  4 

-86 

p'UonU 

54 

+L66 

-13.8 

+  0  33.8 

22  19.8 

-5  39,1 

+0.8087 

0.5388 

-0.1868 

+90 

+  » 

V  Leonii 

& 

L7B 

135 

-  0  10.9 

»  10  89.1 

♦  6    9.1 

-0.6480 

0,5196 

0.1862 

0'-*! 

/  Virginii 

6 

8.15 

13,1 

5  11,5 

IB  18    9.1 

-1 1     5.6 

-0.9160 

O.GI80 

0.1766 

-17  -fin 

*  Virsinii 

6 

2,18 

13,8 

7  21.8 

19  21-6 

-  9  55,8 

+1.8581 

0.5181 

0.1 760 

483  +46 

»)  Virginia 

f> 

2.19 

13.4 

6  515 

30  52.6 

-  B  26.8 

+9.4453 

0.5180 

0.1750 

♦62  -rr 

B.A.C,J394 

6 

+8.37 

-12.!) 

-  8  21.6 

11  10  533 

+  5    B.6 

-0.3928 

0.5l>Ji) 

-0.1669 

+17  -.13 

60  Virgin,. 

8.40 

13,2 

9  43iJ 

11  20,9 

+  5  45.1 

+1.0960 

0.5800 

0.1662 

+811+30 

56  Virginii 

64 

3.43 

13,0 

9  45.1 

14    6.7 

+  B  17.4 

+9.7093 

0.5204 

0.1649 

+8nl+4 

58  Virgini* 

6 

8.45 

12.9 

9  56.1 

15  31,9 

+  9  40.1 

+0.6781 

0.5810 

D.I635 

63  Virfioia 

64 

2-47 

13.0 

10  4)6 

17    3.0 

+11     7.6 

+1.9715 

0.^811 

0.1688 

^■Iso; 

a  Virginii 

1 

+8.61 

-12.6 

-10  33.8 

19  33.7 

-10  8S.I 

+0.7076 

0.5217 

-0.1607 

+80 

+  4' 

k  Virginii 

5 

8.54 

11,9 

9  339 

23  36.8 

-  6  39.1 

-1.0301 

0,5286 

0.1575 

-2S 

-m\ 

86  Virginia 

6 

2,63 

tl.9 

11  50.6 

19    6  IM.I 

+  0    0.4 

♦0.4533 

0,5243 

0.1524 

+50 

-111 

B,  A.  C.  4700 

6 

8.84 

no 

13  45.8 

18  5!t.4 

-11  40.9 

+O.705O 

0.5283 

0.1403 

+76 

X  Virginia 

*4 

8,87 

10.0 

T2  50.1 

33  13.1 

-  7  34.8 

-0.8905 

0.0299 

0.1361 

-Ml 

-90 

5  Libra 

64 

+3.10 

-  8.6 

-14  58.7 

13  VA  37  1 

+  5  24  5 

-0.8497 

0.5354 

-0.1205 

+14 

JM- 

a'  Li  brie 

6 

3,13 

8.5 

15  30.7 

14  56!) 

+  7  40.0 

+0.0606 

0.5364 

0.1180 

+31 

-.■» 

d' Libra 

^* 

313 

8.6 

15  33,4 

15    2,6 

+  7  45.5 

+0.0972 

0.5364 

0.1180 

+31 

-30 

w'Librio 

.  6 

3.'a 

7.4 

15  48.8 

22  45,6 

-  8  45,9 

-0,51118 

0.5401 

OI080 

-W- 

v>  Libra 

64 

3,aj 

7.4 

16     i.!l 

33  51.0 

-  8  40.6 

-0.3601 

0.5401 

0.1079 

+!« 

-SS' 

S6  Librn 

6 

+3.:ta 

-  7.1 

-17  20.0 

14    8  35.2 

-  5    3.4 

+0.7740 

0.5414 

^.lOiS 

+73 

+  9 

1  aa  Librw 

_64 

♦3.36 

-6,9 

-17  44.1 

5  38.5 

-3    5.!) 

*0.!m65 

0Ji48e 

-0.0987 

+73 

^ 

OCCULT  ATIONS,   1883. 


421 


ELEMENTS  FOR  THE  PBEDICTION  OF  OOCULTATIONS. 


JULY. 


TUB  Stab's 


At  CoNJUHcnoH  ih  B.  A. 


Limiting 
ParalldA. 


Kame. 


X 
22 
2o 
51 
60 


P 
P 
P 
P 


aciam 
scium 
scium 
Bcium 

aciam 
scium 
scium 
scium 
scium 

scium 
scium 
scium 
scium 


62  P 
6  P 
e  P 

IT  P 

54  Ceti 

B.A.C.609 

29  Arietis 

0  Arietis 

a  Arietis 
53  Arietis 

Neptckb 
B.A.C.  1340 


^1  Librae 
C*  Libra 
^  Libras 
C«  Libra 
47  Librae 

(i^  Scorpii 
^  Scorpii 
p^  Scorpii 
ir*  Scorpii 
Yr  Opliiucbi 

B.A.C.  5580 

29  Ophiuchi 
B.A.C.  6060 

16  Sagittarii 
B.A.C.62S>4 

Lalande  35497 
pi  Sagittarii 
p^  Sagittarii 
e^  Sagittarii 
«*  Sagittarii 

B.A.C.  6746 

g  Sagittarii 
^  Capricorni 
B.A.C.  7087 

8  Aquarii 

V  Aquarii 

17  Aquarii 
19  Aquarii 

^  Aquarii 
B.  A.  C.  7562 

c'  Capricorni 
t*  Capricorni 

30  Aquarii 
44  Aquarii 
51  Aquarii 

K  Aquarii 

K    P 

9  P 

15  P 

16  P 


Red'DS  ttvia 

Mag. 

18R3i>. 

61 

Aa 

Ai 

+3!38 

-d:7 

6 

3.39 

5.9 

6 

3.38 

5.6 

6 

3.40 

5.5 

61 

3i>7 

4.4 

2 

43.64 

-  3.4 

51 

3.64 

3.4 

4 

3.67 

2.6 

6 

3.67 

2.6 

5 

3.73 

-  1.7 

61 

•f3.8] 

+  0.1 

6 

3.86 

2.2 

6 

4.01 

7.5 

6 

4.10 

9.2 

6 

4.06 

11.0 

6 

+4.10 

+13.5 

4 

4.07 

15.1 

51 

4.08 

15.0 

6 

4.03 

16.6 

5 

4.02 

16.8 

6 

44.01 

+16.9 

51 

4.01 

18.0 

3 

3.95 

19.4 

6 

3.90 

20.3 

6 

3.83 

21.6 

41 

+3.79 

+21.8 

6 

3.73 

22.1 

51 

3.72 

22.3 

5 

3.66 

22.4 

61 

3.64 

22Jci 

5 

+3.64 

+22.8 

6 

3.65 

22.9 

51 

3.57 

22.8 

51 

3.52 

22.9 

5 

3.49 

22.8 

5 

43.44 

+22.8 

51 

3.28 

20.9 

6 

3.28 

20.9 

61 

3.23 

20.8 

6 

3.24 

20.5 

5 

+3.21 

+20.5 

61 

3.17 

19.9 

6 

3.16 

20.1 

6 

3.04 

17.3 

61 

2.96 

16.5 

6 

+2.96 

+16.4 

41 

2.96 

16.2 

4 

2.91 

15.4 

51 

2.82 

12.2 

6 

2.73 

11.7 

6 

+2.72 

+10.7 

61 

2.59 

7.6 

6 

2.55 

6.9 

51 

2,51 

6.5 

61 

2.49 

4.4 

6 

+2.25 

+  1.1 

Apparent 
DecUnaUon 


Washington 
Mean  Tune. 


o 

-16 
17 
16 
16 
19 

-19 
19 
19 
19 
19 

-19 
18 

18 
20 

18 


18.6 

2.3 

12.6 

27.4 

2.3 

29.1 

29.0 
9.3 
8.8 

45.7 

42.0^ 
42.6 
46.7 
25.1 

28.7 


-19  24.6 
18  3.7 
18  31.1 
16  33.2 
16  23.4 

•15  44.2 

15  47.7 

15  8.6 

14  7.1 

13  29.8 


-11 

9 

10 

8 
9 

-  9 
9 
7 
5 
5 


50.2 
48.7 
14.4 
22.1 
34.2 

36.7 

48.5 

4.8 

57.9 

25.2 


-  4  49.4 

+  0  37.2 

0  39.2 

0  40.3 

1  27.5 


+  1 
2 
1 
6 
6 

+  6 

6 

7 

11 

10 

+11 
14 
14 
14 
17 


8.5 
17.1 
26.7 
19.0 

6.5 

40.0 
57.1 
15.9 
32.8 
28.0 

43.8 
31.0 
48.9 
360 
25.7 


d 
14 


h    m 
9  12.6 
9  50.1 

10  22.1 

11  26.4 
21  51.5 


19 


ly 


18 


19 


2 
2 
5 
5 
II 

19 
4 
4 

13 

20 

9 

18 

18 

2 

3 

3 
9 

20 
1 

13 


44.1 
44.2 

47.3 
47.4 
23.2 

31.8 
362 
38.9 
5.4 
13.2 

58.5 

6.1 

9.7 

24.6 

12.0 

39.2 

56.3 

1.3 

48.8 
8.7 


91 


17  26.1 
23  22.7 

0  22.8 
5  57.8 
9    8.8 


9  10.8 

9  45.9 

17  21.5 

23  33.3 

SKi    2  41.7 


33 


8  49.2 

6  55.0 

7  3.5 

10  45.4 

11  10.3 


94 


35 


36 


37 


13 

18 
18 
12 

18 

19 
19 
I 
16 
22 

2 

16 

21 

0 

6 


42.4 

8.3 

38.0 

8.2 
45.9 

9.2 
19.7 
36.3 
26.8 
23.4 

2.9 

14.6 

8.5 

3.1 

39.8 


+16  18.2 
+17  51.8 


12  50.0 
38    4  39.6 


Honr  Angle 
S 


+ 
+ 
+ 
+ 


h 

1 

I 

2 

3 


-10 


m 
21.4 
57.7 
28.6 
30.8 
24.3 


5  41.3 
5  41.2 
2  44.1 
2  44.0 
2  40.6 


+10 

-  4 

-  5 
+  2 
+  9 


32.8 
41.3 
28.7 
40.0 
32.7 


+ 
+ 


1  11.5 

6  38.7 

6  42.2 

9  20J> 

8  34.7 


-8 

-  2 
+  7 
-10 
+  0 

+  4 
+10 
+11 

-  7 
--  4 

-  4 

-  3 
+  3 
+  9 
-11 

-  5 

-  8 

-  8 

-  4 

-  4 


+ 
+ 


1 
2 
2 
4 
2 


8.5 

4.8 

38.7 

46.1 

9.9 

18.2 
2.4 

0.4 
36.3 
31.9 

29.9 
56.1 
23.7 
22.6 
35.5 

40.7 
20.4 
12.2 
38.0 
13.9 

47.0 
29.7 
58.4 
7.9 
15.9 


+  2  38.4 
+  2  48.5 
+  8  51.9 

-  0  49.2 
+  4  54.6 

+  8  26.3 

-  1  53.0 
+  2  50.0 
+  5  38i2 
-11  59.9 


-6 

+  9 


3.5 
10.4 


-1.0009 
-0.261 1 
-1.2179 
-1 .04:)8 
+0.9131 

+1.0549 
41.0532 
40.4969 
40.4878 
40.8326 

40.3878 
-0.9631 
-0.8935 
41.1041 
-0.6330 

41.2351 
40.5045 
40.9895 
-0.2469 
-0.3320 

-0.9642 
-0.1854 
40.4176 
40.1636 
41.2328 

40iiI57 
-0.8696 
-0.2578 
-1.2003 
40.5980 

+0.6457 
+0.9537 
-0.4:168 
-0.4005 
-0.3511 

+0.2354 
-0.8710 
-0.7072 
-0.1485 
-0.6604 

-0.0287 
-0.2934 
+0.6558 
-0.8066 
+0.6787 

+0.1870 
-0.0674 
+0.7932 
-0.8882 
+1.2020 

+0.5160 
-0.1723 
+0.1943 
+0.791 1 
-1.2691 

+0.5623 
+0.4245 


0.5445 
0.5446 
0.5449 
0.5457 
0.5501 

0.5525 
0.5525 
0.5538 
0.5538 
0.5560 

0.5595 
0.5632 
0J>706 
0.5719 
0.5731 

0.5744 
0.5745 
0.5745 
0.5744 
0.5744 

0.5744 
0.5740 
0.5731 
0.5722 
0.5706 

0.5699 
0.56$)2 
0.5690 
0.5680 
0.5675 

0.5675 
0..'V674 
0.5667 
0.5656 
0.5654 

0.5649 
0..5644 
0.5644 
0.5643 
0.5643 

0.5645 
0.5648 
0.5648 
0.5666 
0.5680 

0.5680 
0.5680 
0.5696 
0.5736 
0.5751 

0h5759 
0.5804 
0.5816 
0.5826 
0JS845 

0.5855 
0.5897 


N. 


-0.0942 
0.092!) 
0.0926 
0.0902 
0.0749 

-0.0672 
0.0672 
0.0622 
0.0624 
0.05:^4 

-0.0388 

-0.0228 

+0.0222 

0.0379 

0.0513 

+0.0771 
0.0918 
0.0918 
0.1068 
0.1075 

+0.1086 
0.1189 
0.i:)48 
0.1432 
0.1582 

+0.1639 
0.1700 
0.1711 
0.1770 
0.1799 

+0.1801 
0.1807 
0.1866 
0.1912 
0.1932 

+0.1963 
0.2017 
0.2017 
0.2016 
0.2016 

+0.2016 
0.2008 
0.2006 
0.1942 
0.1901 

+0.1901 
0.1901 
0.1849 
0.1707 
0.1641 

+0.1599 
0.1405 
0.1 32<) 
0.1281 
0.1169 

+0.1058 
+0.0761 


o 

-34 
+10 
-.'15 
-38 
+71 

+71 
+71 
452 
451 
471 

442 
-38 

-:^4 

470 
-15 

471 
455 
472 
4l2 

47 

-29 
4l6 
453 
438 

477 

444 

^17 

4l8 
-43 
472 

477 
480 
4lO 
4l3 
4l6 

+49 
-13 

-  3 

+28 
-13 

+34 
+20 
+83 

-  9 
+86 

+47 
+32 
+90 
-15 
+90 

+70 
+26 
+47 
+90 
-56 

+75 
+64 


S. 

o 
-90 

-63 

-90 

-90 

+18 

+30 
+30 

-  8 

-  8 
+13 

-14 

-90 
-90 
+35 

-84 

+51 

-  7 
+24 
-51 
-56 

-90 
-47 
-13 
-27 
+46 

-24 

-JM) 
-51 
-90 

-  3 

0 
+19 
-63 
-61 
-57 

-23 
-90 
-90 
-44 

-89 

-37 
-53 

0 
-84 
+  3 

-24 

-38 
+10 
-79 
+45 

-  3 
-39 
-17 
+17 
-73 


+ 
+ 


6 
1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

The  Stab'8 

▲t  Conjunction  in  B.  A. 

LimitlBg : 
PanUels.! 

Nftme. 

Mag. 

Red'ni 
188 

»  iroiu 
3.0. 
AS 

Apparent 
DeclinatioD. 

Washington 
Mean  Ttrae. 

Hour  Angle 
H 

Y 

x' 

• 

N. 

S. 

0 

s 

II 

O         / 

d     h      m 

h     m 

«» Tauri 

6 

+2.24 

0.0 

+19  17.9 

d8    8     3.3 

-11  33.6 

-0.7918 

0.5899 

+0.0697 

-10 

-71 

e  Tauri 

3i 

2.14 

-  1.2 

18  55.2 

16    0.2 

-  3  54.8 

+0.0817 

0.5911 

0.05a'> 

i4l 

-15 

Hatcrii 

19  46.9 

17     1.3 

-2  56.2 

-0.7314 

0.5777 

0.06:« 

-  7 

-70 

U.A.C.  1469 

6 

2.05 

2.2 

18  31.3 

23  12.6 

+  3     1.1 

+0.8200 

0.5915 

0.0387 

+90 

+27 

i  Tauri 

5i 

2.03 

2.7 

18  38.4 

a»    1  17.1 

+  5    0.8 

+0.7654 

0.5918 

0.0345 

+90 

+525 

m  Tauri 

5i 

+1.97 

-  3.5 

+18  29.1 

7  48.9 

+11  17.6 

+1.1105 

0.5916 '  +0.0207 

+90 

+>l 

I  Tauri 

5^ 

2.00 

4.1 

20  15.6 

7  57.3 

+11  25.7 

-0.7055 

0.5916 

+0.01 9H 

-  0 

-68 

119  Tauri 

5 

1.87 

4.7 

18  30.4 

17  57.5 

-  2  56.9 

+1.1888 

0.5909 

-0.0014 

+<K) 

^ 

120  Tauri 

6 

1.86 

4.8 

18  27.3 

18  29.8 

-  2  25.8 

+1.24a5 

0.5J)07 

0.0027 

+0(1 

^€7 

127  Tauri 

6i 

1.83 

5.3 

18  55.3 

22  19.9 

+  1   15.5 

+0.7357 

0.5901 

0.0101 

+90 

+» 

;^i  Orionis 

4i 

+1.80 

-  6.4 

+20  15.1 

3«    3     1.9 

+  5  46.8 

-0.7058 

0.5893 

-0.0203 

-5 

-68 

;f8  0rioni8 

5 

J. 79 

6.2 

19  43.4 

3  16.0 

+  6    0.4 

-0.1665 

0.5893 

0.0204 

+26 

-26 

J^Orionia 

6 

1.74 

6.5 

19  41.3 

6  46.5 

+  9  23.0 

-0.2167 

0.58S5 

0.0282 

+23 

-.30 

:^  Orionis 

5 

1.75 

6.7 

20    8.3 

6  57.5 

+  9  33.6 

-0.6860 

0.5884 

0.0285 

-4 

•66 

66  Orionis 

6 

1.70 

7.0 

19  48.8 

10  ]9i2 

-11  12.3 

.^.4596 

0.5878 

0.0349 

+10 

-47 

71  Orionis 

6 

+1.70 

-  7.0 

+19  11.5 

11  30.5 

-10    3.7 

+0.1394 

0.5874 

-0.0381 

;44 

-li 

V  Geminorum 

4h 

1.65 

8.0 

20  17.0 

17  21.4 

-  4  25.8 

-1 .2454 

0.5858 

0.0492 

-55 

-70 

20  Geminorum 

6i 

1.61 

7.5 

17  51.5 

18  47.7 

-  3    2.7 

+1.1923 

0.5852 

0.0523 

+90 

+t6 

26  Geminorum 

5^ 

1.58 

7.9 

17  45.4 

23    2.6 

+  1     2.8 

+1 .0593 

0.5837 

0.0605 

+fM» 

+42 

A  Geminorum 

4 

1.47 

9.0 

16  44.9 

31  14  14.9 

-  8  18.2 

+0.9727 

0.5776 

0.0883 

+90 

*:« 

68  Geminorum 

54 

+1 .42 

-  9.5 

+16    4.5 

20  58.4 

-  1  49.2 

+1 .0447 

0.5745 

-0.1000 

+90 

+37: 

AUGUST. 

NEW 

MOON, 

1 

0  lioonis 

3i 

+1.29 

-11.8 

+10  25.2 

3    7  43.3 

+  6  57.4 

-1.1752 

0.5438 

-0.1699 

-58 

-80; 

B.  A.  C.  3407 

6 

1.31 

11.9 

8  52.0 

16    2.4 

-  8  59.1 

-0.9482 

0.5394 

0.1752 

-19 

-^1 

n  Leonis 

5 

1.31 

11.9 

8  36.1 

17    4.6 

-  7  59.0 

-0.8466 

0.5394 

0.1758 

-19 

-82 

14  Sextantis 

6 

1.32 

11.7 

6  10.7 

20  21.6 

-  4  48.0 

+1.1776 

0.5383 

0.1774 

+90 

+39 

16  Hextantis 

6 

1.32 

11.8 

6  44.5 

21  34.3 

-  3  37.5 

+0.356il 

0.5374 

0.1781 

+57 

-15 

34  Sextantis 

64 

+1.39 

-12.0 

+  4  11.4 

4  14  24.0 

-11   18.5 

+0.0560 

0.5307 

-0.1845 

+39 

-32 

36  Sextantis 

6 

1.40 

12.0 

3    6.0 

15  41.8 

-10    3.1 

+0.9988 

0.5302 

0.1847 

+90 

+23 

pr*  Leonis 

6 

1.46 

12.0 

2  35.2 

ff    2  52.9 

+  0  48.0 

-0.5205 

0.5268 

0.1864 

+  7 

-69 

p^  Leonis 

54 

148 

12.0 

+  0  33.8 

6  25.2 

+  4  14.1 

+1.0224 

0.5258 

0.1866 

+90 

+« 

V  Leonis 

6 

1.58 

11.8 

-  0  10.9 

18  28.7 

-  8    3.6 

-0.4100 

0.5230 

0.1859 

+13 

^l; 

/  Virginis 

6 

+1.85 

-11.4 

-  5  11.5 

y    1  55.7 

-  1  31.2 

-0.6412 

0.5204 

-0.1764 

-  1 

-«1 

2d  Virginis 

6 

1.89 

11.5 

6  51.5 

4  38.4 

+  1     6.8 

+0.7204 

0.5206 

0.1750 

483 

+  4 

B.A.C.4394 

6 

2.06 

10.9 

8  21.6 

18  a5.3 

-  9  20.6 

-0.0074 

0.5214 

0.1667 

+33 

-36 

56  Virginis 

64 

2.11 

10.9 

9  45.1 

21  49.3 

-  6  12.2 

+0.9968 

0.5217 

0.1645 

+81 

+22 

58  Virginis 

6 

2.13 

10.8 

9  56.1 

23  14.6 

-  4  49.4 

+0.9659 

0.5219 

0.1639 

+80 

+30, 

a  Virginis 

1 

+2.17 

-10.6 

-10  33.2 

8    3  16.2 

-  0  54.9 

+0.9972 

0.522:) 

-0.1608 

+80 

+83 

h  Virginis 

5 

2.20 

10.0 

9  33.9 

7  19.3 

+  3     1.1 

-0.7394 

0.5231 

01577 

-9 

-90 

86  Virginis 

6 

2.32 

9.9 

11  50.6 

14     0.9 

+  9  30.9 

+0.7450 

0.5243 

0.1520 

+76 

♦  6 

B.  A.C.4700 

6 

2.49 

9.1 

13  45.1 

•    2  44.7 

-  2    7.9 

+0.9975 

0.5274 

0.1400 

+77 

+23 

X  Virginis 

44 

2.52 

8.4 

12  50.0 

6  59.8 

+  1  59.6 

-0.6046 

0.5285 

0.1357 

-3 

-70 

5  LibrsB 

64 

+2.74 

-  7.2 

-14  58.7 

20  2$).3 

-  8  55.5 

+0.0350 

0.5332 

-0.1203 

+30 

-34 

a\  LibriB 

6 

2.77 

7.2 

15  30.7 

22  50.4 

-  6  38.7 

+0.3459 

0.5337 

0.1178 

+48 

-16 

a^  Libre 

24 

2.77 

7.2 

15  33.4 

22  56.1 

-  6  33.2 

+0.3827 

0.5341 

0.1178 

+50 

-14 

y'  Libra 

6 

2.88 

6.1 

15  48.2 

10    6  43.5 

+  0  59.7 

-0.2242 

0.5366 

0.1079 

+14 

-A\) 

vSLibfflB 

64 

2.89 

6.1 

16     1.9 

6  48.9 

+  1     5.1 

+0.0184 

0.5366 

0.1079 

+27 

-35, 

26  LibriB 

6 

+2.96 

-  6.0 

-17  20.0 

10  35.5 

+  4  44.6 

+1.0539 

0.5382 

-0.1028 

+73 

+99 

28  Libre 

64 

3.00 

5.7 

17  44.1 

13  40.8 

+  7  44.1 

+1.1855 

0.5395 

0.0985 

+73 

+43 

0  Libre 

64 

3.03 

4.5 

16  18.6 

17  17.3 

+11   13.8 

-0.7313 

0.5407 

0.0940 

-16 

-on 

C^  Libre 

6 

3.04 

4.7 

17    2.3 

17  55.3 

+11  50.6 

+0.0110 

0.5409 

0.0$)29 

+25 

-35 

C"*  Libre 

6 

3.04 

4.3 

16  12.6 

18  27.5 

-U  38J2 

-0.9493 

0.5415 

0.0918 

-30 

-90 

<i  Libre 

6 

+3.06 

-  4.3 

-16  27.4 

19  32.7 

-10  35.1 

-0.7766 

0.5419 

-0.0905 

-19 

-90 

47  Libre 

64 

+3.24 

-  3.3 

-19    2.2 

11    6    5.7 

-  0  22.3 

+1.1757  0.5458 

-0.0754  +71 1 

+42, 
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KT.KMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

The  Stab's 

▲t  Conjunction  in  B.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Bed^DS  from 
1883.0. 

Apparent 
Declination. 

Washinfctoo 
Mean  Time. 

Hoar  Angle 
H 

r 

X' 

y' 

N. 

S. 

4- 

Aa 

Ai 

o 

+  8 

i.a  Scorpii 

+3^35 

-  1.8 

-19    9.3 

d     h      m 
It  14     8.0 

h      m 
+  7  24.5 

+0.7485 

0.5490 

-0.0630 

+7r 

i;i  Scorpii 

6 

3.35 

1.8 

19    8.8 

14    8.1 

+  7  24.6 

+0.7394 

0.5490 

0.0630 

+71 

+  7 

if)  Opbiuchi 

5 

3.43 

0.9 

19  45.7 

19  48.3 

-11     6.4 

+1.0792 

0.5514 

0.0536 

+70 

+32 

X  Opbiuchi 

6 

3.41 

-  0.1 

18  11.4 

21   12.2 

-  9  45.3 

-0.7082 

0.5521 

0.0518 

-19 

-90 

B.  A.  C.  5580 

6i 

3.52 

+  0.9 

19  42.0 

Id    4    3.9 

-  3    7.3 

+0.6229 

0.5545 

0.0402 

+61 

0 

i  29  Ophiuchi 

6 

4.3.60 

+  2.9 

-18  42.6 

13  15.7 

+  5  46.0 

-0.7449 

0.5584 

-0.0245 

-24 

-90 

B.  A.C.6060 

6 

3.'86 

7.6 

18  46.7 

13  13  36.2 

+  5  16.6 

-0.7159 

0.5662 

+0.0203 

-23 

-90 

B.  A.  C.  6-294 

6 

3.98 

11.2 

18  28.7 

14    5  18.7 

-  3  33.9 

-0.4856 

0.5702 

0.0489 

-  7 

-69 

pi  Sogittarii 

4 

4.08 

15.3 

18     3.7 

Id    3  17.1 

-  6  22.3 

+0.6084 

0.5737 

0.0893 

+63 

-  1 

p'-^Sogittarii 

5i 

4.09 

15.1 

18  31.1 

"J  20.7 

-  6  18.8 

+1.0912 

0.5737 

0.0893 

+72 

+33 

e^  Sagittarii 

6 

44.08 

+17.2 

-16  335 

11  35.4 

+  1  38.2 

-0.1613 

0.5745 

+0.1045 

+16 

-45 

e'  Sagittarii 

5 

4.08 

17.4 

16  23.4 

12  22.6 

+  2  23.8 

-0.2497 

0.5745 

0.1051 

+12 

-51 

B.  AC.  6746 

6 

4.06 

17.7 

15  44.2 

12  49.9 

+  2  50.2 

-0.8808 

0.5745 

0.1064 

-25 

-90 

g  Sagittarii 

54 

4.08 

18.7 

15  47.7 

19    5.5 

+  8  52.3 

-0.1192 

0.5748 

0.1168 

+20 

-43 

^  Capricorni 

3 

4.08 

20.3 

15    8.6 

1»    5    6.7 

-  5  27.9 

+0.4586 

0.5749 

0.1326 

+56 

-10 

B.  A.  C.  7087 

6 

+4.07 

+21.4 

-14    7.0 

10  51.1 

+  0    4.2 

+0.1884 

0.5751 

+0.1415 

+40 

-25 

V  Aquarii 

4k 

4.04 

23.5 

11  50.2 

m    2  16.4 

-  9    3.6 

+0.2038 

0.5745 

0.1623 

+43 

-24 

17  Aquarii 

6 

4.00 

24.2 

9  48.7 

8    7.1 

-  3  25.3 

-0.8878 

0.5744 

0.16<)2 

-18 

-90 

19  Aquarii 

51 

4.0J 

24.2 

10  14.4 

9    6.1 

-  2  28.5 

-0.2845 

0.5742 

0.1704 

+16 

-53 

^  Aquarii 

5 

3.98 

24.8 

8  22.1 

14  34.9 

+  2  48  6 

-1 .2300 

0.5740 

0.1766 

-47 

-90 

B.  A.  C.  7563 

H 

+3.99 

+24.8 

-  9  34.2 

17  42.2 

+  5  49.3 

+0.5417 

0.5740 

+0.1797 

+68 

-  6 

e^  Capricorni 

5 

3.99 

24.8 

9  36.7 

17  44.1 

+  5  51.2 

+0.5906 

0.5740 

0.1797 

+72 

-  3 

e' Capricorni 

6 

3.99 

24.8 

9  48.5 

18  18.5 

+  6  24.3 

+0.8909 

0.5740 

0.1 71M) 

+80 

+15 

30  Aquarii 

54 

3.96 

25.5 

7    4.8 

18    1  44.3 

-10  25.7 

-0.5030 

0.5736 

0.1867 

+  6 

-68 

44  Aquarii 

5i 

3.93 

25.8 

5  57.9 

7  47.5 

-  4  35.4 

-0.4818 

0.5733 

0.1914 

+  8 

-67 

51  Aquarii 

5 

+3.91 

+25.8 

-  5  25.2 

10  51.4 

-  1  38.0 

-0.4411 

0.5733 

+0.1934 

+10 

-63 

K  Aquarii 

5 

3.89 

25.8 

-  4  4J).4 

16  49.7 

+  4    7.6 

+0.1255 

0.5729 

0.1967 

+42 

-28 

K  Piscium 

54 

3  81 

25.0 

+  0  37.3 

19  14  19.5 

+  0  51.7 

-1.0167 

0.5732 

0.2028 

-24 

-90 

9  Piscium 

6 

3.81 

25.0 

0  39.3 

14  27.6 

+  0  59.5 

-0.8551 

0.5735 

0.2028 

-12 

-90 

15  PiBcium 

64 

3.78 

24.7 

0  40.4 

18    3.4 

+  4  27.6 

-0.3116 

0.5735 

0.2029 

+18 

-54 

16  Piscium 

6 

+3.79 

+24.7 

+  1  27.6 

18  27.4 

+  4  50.8 

-1.0146 

0.5737 

+0.2029 

-23 

-89 

Ji  Piscium 

5 

3.77 

24.5 

1     8.6 

20  55.3 

+  7  13.5 

-0.1982 

0.5737 

0.2027 

+25 

-47 

21  Piscium 

6 

3.74 

24.2 

0  25.!) 

9«    0    8.3 

+10  19.6 

+1.1636 

0.5738 

•  0.2024 

+90 

+36 

'  82  Piscium 

64 

3.75 

24.1 

2  17.2 

1   13.7 

+11  22.6 

-0.4695 

0.5741 

0.2021 

+10 

-65 

1  25  Piscium 

6 

3.74 

24.0 

1  26.8 

1  42.5 

+11  50.4 

+0.4661 

0.5741 

0.2021 

+65 

-10 

,  51  Piscium 

6 

+3.70 

+21.8 

+  6  19.1 

18  43.6 

+  4  15.0 

-1.0051 

0.5758 

+0.1955 

-23 

-84 

60  Piscium 

64 

3.66 

21.1 

6    6.6 

91     1  10.9 

+10  28.4 

+0.4543 

0.5767 

0.1915 

+64 

-  9 

62  Piscium 

6 

3.67 

21.0 

6  40.1 

1  3:^.5 

+10  50.2 

-0.0316 

0.5767 

0.1912 

+34 

-36 

d  Piscium 

44 

3.6G 

2(».9 

6  57.1 

1  43.7 

+11     0.0 

-0.2813 

0.5769 

0.1911 

+20 

-61 

e  Piscium 

4 

3.62 

20.0 

7  15.9 

7  50.9 

-  7    6.0 

+0.5595 

0.5777 

0.1863 

+73 

-  3 

w  Piscium 

54 

+3.58 

+16.7 

+11  32.9 

22  21.3 

+  6  52.7 

-1.1179 

0.5803 

+0.1724 

-33 

-79 

54  Ceti 

6 

3.49 

16.1 

10  28.1 

39    4  10.7 

-11  30.7 

+0.9455 

0.5813 

0.1654 

+90 

+23 

•        B.  A.C.609 

6 

3.49 

15.1 

11  43.9 

7  46.0 

-  8    3.3 

+0.2641 

0.5820 

0.1607 

+51 

-16 

29  Arietis 

64 

3.41 

11.9 

14  31.1 

21  44.4 

+  5  24.1 

-0.4227 

0.5845 

0.1408 

+12 

-64 

0  Arietis 

6 

3.37 

11.1 

14  49.0 

93    2  34.7 

+10    3.6 

-0.0604 

0.5855 

0.1331 

+32 

-31 

a  Arietis 

54 

+3.33 

+10.5 

+14  36.1 

5  27.5 

-11  10.1 

+0.5327 

0.5860 

+0.1283 

+72 

+  2 

Neptune 

16  19.9 

18  U9.7 

+  1  22.7 

+0.3172 

0.5880 

0.1056 

+65 

-  8 

B.  A.C.11I9 

6 

3.15 

5.9 

16    9.4 

94    1   12.3 

+  7  50.1 

+1.1668 

0J>884 

0.0938 

+90 

+60 

B.  A.C.I  240 

6 

3.08 

3.7 

17  51.9 

9  56.2 

-  7  45.7 

+0.1748 

0.5893 

0.0768 

+46 

-13 

B.A.C.  1272 

6 

3.03 

3.5 

17     1.7 

12  54.0 

-  4  54.6 

+1.2480 

0.5805 

0.0708 

+90 

+62 

oi  Tauri 

6 

+3.07 

+  2.7 

+19  17.9 

13  20.1 

-  4  29.6 

-1.0342 

0.5893 

+0.0706 

-28 

-71 

<ja  Tauri 

5 

2.96 

1.8 

17  39.5 

20    3.2 

+  1  58.2 

+1.0619 

0.5892 

0.0567 

+90 

+43 

t  Tauri 

34 

2.97 

+  1.2 

18  55.2 

21   18.5 

+  3  10.7 

-0.1567 

0.5892 

0.0543 

+26 

-29 

Saturn 

20     1 .2 

95    1  36.2 

+  7  18.6 

-1.0713 

0.5871 

0.0447 

-32 

-70 

B.A.C.1468 

6 

2.87 

-  0.1 

18  31.3 

4  33.5 

+10    9.3 

+0.5874 

0.5891 

0.0384 

+78 

+13 

i  Tauri 

54 

+2.84 

-  0.7 

+18  38.4 

6  38.8 

-11  50.2 

+0.5451 

0.5888 

+0.0345 

+74 

+11 

.TO  Tauri 

.54 

+2.74 

-  1.7 

+18  29.2 

.   13  14.3 

-  5  29.6 

+0.8876 

0.5884 

+0.0216 

+90 

+33 
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ELEMENTS  FOR  THE  PBEDICTION  OF  OOCULTATIONS. 

• 

AUGUST. 

TUB  Stak's 

At  CoNJUKcnoii  or  B.  A. 

Limlttag  > 
ParaUels., 

Xame. 

Mag. 
51 

Red'ni 
18F 

B  fh»iu 
3.0. 

Apparent 
D«cCoatiou. 

Washington 
Mean  Tune. 

Hour  Angle 
H 

r 

«* 

^ 

N. 

S. 

1 
-70. 

/  Tauri 

4278 

-2.1 

+20°  15.7 

d     h    m 
30  13  22.8 

h     m 
-  5  21.4 

-0.9354 

0.5882 

+0.0214 

-2? 

119  Tauri 

5 

2.61 

3.6 

18  30.2 

23  2f).6 

+  4  22.6 

+0.9819 

0.5865 

+0.0009 

+90  442' 

I2()  Tauri 

6 

2.60 

3.8 

18  27.3 

96    0    2.4 

+  4  54.2 

+1.0320 

0.5865 

-0.0010 

+901+46. 

127  Tauri 

64 

2.56 

4.3 

18  55.3 

3  55.4 

+  8  38.4 

+0.5304 

0.5858 

0.00115 

+73; +13 

;yi  Orionis 

44 

2.53 

5.5 

20  15.1 

8  41.2 

-10  46.4 

-0.9126 

0.5843 

0.0193 

-19! -70 

j^  Orionis 

5 

42.52 

-  5.4 

+19  43.4 

8  55.8 

-10  32.4 

-0.3710 

0.5843 

-0.0193 

+14:^01 

Y^  Orionis 

6 

2.47 

5.8 

19  41.3 

12  29.3 

-  7    6.8 

-0.4147 

0.5830 

0.0268^12: -43  1 

** 

;t"*  Orionis 

5 

2.48 

5.9 

20    8.3 

12  40.4 

-6  56.1 

-0.8864 

0.5829 

0.0270 

-17  -70; 

6>^  Orionis 

6 

2.43 

6.4 

19  48.8 

16    5.2 

-  3  38.8 

-0.6539 

0.5824 

0.0334 

-2-63 

71  Ori6nis 

6 

2.40 

6.5 

19  11.5 

17  17.8 

-  2  28.9 

-0.0502 

0.5820 

0.0357 

+33 

-21 

20  Geminorum 

61 

+2.27 

-  7.3 

+17  51.5 

9f    0  42.0 

+  4  39.0 

+1.0191 

0.57J)4 

-0.(1503 

+.90 

440 

26  Geminorum 

54 

2.23 

7.8 

17  45.4 

5     1.2 

+  8  48.8 

+0.8921 

0.5778 

0.0583 

+90 

430 

"X  Geminorum 

4 

2.03 

9.4 

16  44.9 

20  29.4 

-  0  16.3 

+0.8329 

0.5718 

Oi)863 

+90 

423 

68  Geminorum 

54 

1.96 

9.9 

16    4.5 

'IS    3  20.3 

+  6  20.2 

+0.9173 

0.5689 

0.096H 

+90 

42^ 

1  Cancri 

6 

1.88 

10.5 

16    5.9 

13  47.3 

-  7  34.5 

-0.2061 

0.5640 

0.1132 

424l-3d 

5  Cancri 

64 

+1.87 

-10.8 

+16  46.5 

15  48.8 

-  5  37J2 

-1.1543 

0i)628 

-0.1161 

-38  -73 

.29  Cancri 

6 

1.73 

11.2 

14  35.6 

*29    4  16.0 

+  6  24.8 

-0.3966 

0.5573 

0.1320 

4l3i-.'W 

A 1  Cancri 

6 

1.67 

11.4 

13    5.8 

1 1     4.9 

-10  59.8 

+0.2626 

0i>543 

0.1375 

451   -15 

A' Cancri 

6 

1.65 

11.4 

12  32.1 

12  50.5 

-  9  17.6 

+0.6109 

0.5531 

0.1430 

+79  4  4 

60  Cancri 

6 

1.61 

11.5 

12    4.1 

17    5.4 

-  5  115 

+0.4926 

• 

0.5513 

0.1472 

468  .31 

a  Cancri 

4 

+1 .62 

-11.5 

+12  18.4 

18  17.7 

-  4     1.2 

+0.0605 

0.5508 

-0.1484 

439-87 

K  Cancri 

5 

160 

11.6 

11     8.1 

22  43.5 

+  0  16.1 

+0.6434 

0.5483 

0.1532 

483  44 

w  Leonis 

54 

1.55 

11.8 

9  33.7 

S«    8  43.4 

+  9  56.9 

+0.7549 

0.5441 

0.1619 

4iN)   4l»' 

h  Leonis 

54 

1.54 

11.9 

10  13.7 

10  25.2 

+11  :)5.5 

-0.2380 

0.5434 

0.1636 

422  ^6 

0  Leonis 

»4 

+1.52 

-11.7 

+10  25.2 

14  55.5 

-  8    2.7 

-1.1885 

05417 

-0.166!) 

-40  -W 

• 

SE] 

PTEMBER. 

NEW 

MOON. 

' 

Merccrt 

-  4    2.3 

3    4  44.5 

-  3  13.0 

-0.9324 

0.4747 

-0.1493 

-24 

-90 

/  VirginU 

6 

+1.66 

-  9.8 

-  5  11.5 

9  16.4 

+  7  37.1 

-0.4600 

0.5226 

-0.1767 

+10 

-65 

28  Virginis 

6 

1.69 

10.0 

6  51.5 

11  58.6 

+10  14.6 

+0.9055 

0.5228 

0.1743 

+83 

4I6 

fi.  A.  C. 4394 

6 

1.8U 

9.3 

8  21 .6 

4    1  53.3 

-  0  14.9 

+0.1992 

0.5232 

0.1660 

445 

-24 

56  Virginis 

64 

1.84 

9.4 

9  45.1 

5    6.9 

+  2  53.1 

+1 .2084 

0.5236 

0.1640 

48I 

442 

58  Virginis 

6 

1.84 

93 

9  56.1 

6  31.9 

+  4  15.5 

+1.1792 

0.52:)7 

0.1627 

48O 

439, 

a  Virginis 

1 

+1.88 

-  9.0 

-10  33.1 

10  33.2 

+  8    9.8 

+1.2128 

0.5242 

-0.1597 

48O 

442> 

k  Virginis 

5 

1.91 

8.3 

9  33.8 

14  35.9 

-11  54.6 

-0.5226 

0.5248 

0.1566 

+  4 

-70 

86  Virginis 

6 

1.99 

8.2 

11  50.5 

21   17.4 

-  5  24.9 

+0.9741 

0.5261 

0.1510 

+78 

422 

X  Virginis 

44 

2.16 

6.6 

12  50.0 

A  14  17.8 

+11     5.2 

-0.3642 

0.5292 

0.1352 

+10 

-681 

5  Librn 

64 

2.34 

5.7 

14  58.7 

•    3  50.7 

+  0  13.6 

+0.2865 

0.5327 

0.1200 

+44 

-19; 

q}  Librn 

6 

+2.36 

-  5.6 

-15  30.7 

6  12.G 

+  2  31.2 

+0.5985 

0.5332 

-0.1173 

466 

-2 

a'  Librn 

^ 

2.:)6 

5.6 

15  33.4 

6  18.4 

+  2  36.9 

+0.6374 

0.53:)2 

0.1173 

470 

0 

v^  Librn 

6 

2.46 

4.7 

15  48.2 

14    9.1 

+10  13.2 

+0.0295 

0.5354 

0.1074 

+28 

-34; 

v'  Librn 

64 

2.47 

4.8 

16     1.9 

14  14.6 

+10  18.5 

+0.2732 

0.5354 

0.1074 

+42 

-20; 

C^  Librn 

64 

2.58 

3.2 

16  18.6 

7    0  48.6 

-  3  27.2 

-0.4772 

0.5387 

0.0932 

-  1 

-67 

(^  Librn 

6 

+2.61 

-  3.4 

-17    2.3 

1  27.0 

-  2  50.0 

+0.2690 

0.5:)88 

-0.0919 

+40 

-80 

^3  Librn 

6 

2.59 

3.1 

16  12.6 

1  59.7 

-  2  18.3 

-0.61)80 

0.5388 

0.0917 

-14 

-90 

C^  Librn 

6 

2.61 

2.9 

16  27.3 

3    5i) 

-  1   14.6 

-0.5266 

0.5391 

0.0889 

-  4  -TO  1 

>p«  Scorpii 

4 

2.89 

0.7 

19    9.3 

21  55.4 

-  7    0.5 

+1.0102 

0.5454 

0.0625 

+71 

426 

v^  Scorpii 

6 

2.89 

-  0.7 

19    8.8 

21  55.5 

-  7    0.4 

+1 .0009 

0.5454 

0.0635 

+71 

427 

X  Ophiuchi 

6 

+2.95 

+  0.7 

-18  11.4 

8    5    6.6 

-  0    3.2 

-0.4590 

0.5475 

-0.0514 

-  5 

-66 

B.A.C.5580 

64 

3.06 

1.3 

19  42.0 

12    5.5 

+  6  42.0 

+0.8776 

0.5496 

0.0401 

+71 

4I6 

29  Ophiuchi 

6 

3.15 

3.2 

18  42.5 

21  27.6 

-  8  14.3 

-0.5072 

0.5527 

-0.02:J8 

-10 

-70 

B.A.C.6060 

6 

3.44 

7.7 

18  46.7 

9  22  19.0 

-  8  12.8 

-0.4941 

0.5597 

+0.0185 

-10 

-69 

B.A.C.6294 

6 

3.59 

11.1 

18  28.7 

!•  14  22.7 

+  7  18.0 

-0.2796 

0.5633 

0.0472 

+  4 

-53. 

1 

pi  Sagittahi 

4 

+3.77 

+15.1 

-18    3.7 

11  12  48.5 

+  4  57.1 

+0.7920 

0.5672 

+0.0873 

+72 

♦10 ' 

V  Sagittarii 

44 

+3.73 

+15.5    -16  10.1 1 

12  52.3 

+  6    0.9 

-1.1973 

0.5672 

+0.0873  -63  -80i| 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

S£PT£MB£B. 

Tub  Stab'b 

At  CoKJUKcnoN  ni  K.  A. 

LimitiDg 
ParaUels. 

Kftme. 

Mag. 
6 

188 

B  trora 
3.0. 

ApiiareDt 
DeeUnation. 

Waahiagton 
Mean  Time. 

HuQT  Angle 
H 

F 

a/ 

y' 

N. 

o 

+25 

S. 

o 

-35 

el  Sagittarii 

+3*82 

+i7;o 

-16  33.2 

d     h      m 
11  21  16.4 

h     m 
-10  52.7 

+0.0052 

0.5684 

+0.1009 

^  Sagittarii 

5 

3.82 

17.1 

16  23.4 

22    4.3 

-10    6.4 

-0.0838 

0.5686 

0.1028 

+21 

-40 

B.  A.  C.  6746 

6 

3.80 

17.4 

15  44.2 

22  32.0 

-  9  39.7 

-0.7206 

0.5689 

0.1040 

-15 

-90 

g  Sagittarii 

54 

3.85 

18.5 

15  47.7 

19    4  54.1 

-  3  31.1 

+0.0365 

0.5697 

0.1141 

+28 

-33 

p  Capricorni 

3 

3.89 

20.3 

15    8.6 

15    4.1 

+  6  17.5 

+0.5988 

0.5705 

0.1298 

+67 

-  2 

B.A.C.7087 

6 

+3.91 

+21.3 

-14    7.0 

20  52.7 

+11  53.9 

+0.3163 

0.5711 

+0.1387 

+47 

-18 

V  Aquarii 

4i 

3.95 

23.6 

11  50.2 

IS  12  25.9 

+  2  54.0 

+0.2995 

05725 

0.1601 

+49 

-19 

17  Aquarii 

6 

3.96 

24.4 

9  48.7 

18  18.3 

+  8  33.9 

-0.80:!7 

0.5731 

0.1667 

-13 

-90 

19  Aquarii 

54 

3.97 

24.6 

10  14.4 

19  17.5 

+  9  31.0 

-0.2016 

0.5731 

0.1678 

+21 

-47 

^  Aquarii 

5 

3.96 

25.4 

8  22.1 

14    0  46.8 

-  9  11.3 

-1.1601 

0.5736 

0.1741 

-39 

-00 

B,  A.  C.  7562 

64 

+3.98 

+25.7 

-  9  34.2 

3  54.1 

-  6  10.7 

+0.6050 

0.6737 

+0.1773 

+73 

-  2 

c'  Capricorni 

5 

3.98 

25.7 

9  36.7 

3  56.0 

-6    8.8 

+0.6524 

0.5737 

0.1773 

+77 

+  1 

£3  Capricorni 

6 

3.99 

25.7 

9  48.5 

4  30.3 

-5  35.7 

+0.9539 

0.5740 

0.1781 

+80 

+20 

30  Aquarii 

54 

4.00 

26.4 

7    4.8 

11  55.0 

+  1  33.1 

-0.4547 

0.5742 

0.1847 

+  9 

-64 

44  Aquarii 

54 

4.00 

26.9 

5  57.9 

17  56.3 

+  7  21.5 

-0.4466 

0.5751 

0.1897 

+10 

-64 

51   Aquarii 

5 

+4.01 

+27.1 

-  5  25.2 

20  58.8 

+10  17.5 

-0.4124 

0.5753 

+0.1919 

+12 

-61 

K  Aquarii 

5 

4.01 

27.3 

-  4  49.3 

15    2  53.7 

-  8    0.4 

+0.1365 

0.5754 

0.1953 

+43 

-28 

K  Piscium 

H 

4.06 

27.3 

+  0  37.4 

16    0    4.2 

-11  35.5 

-1 .0440 

0.5793 

0.2027 

-26 

-90 

9  Piscium 

6 

4.06 

27.3 

0  29.4 

0  12.2 

-11  27.8 

-0.8837 

0.5795 

0.2027 

-15 

-90 

15  Piscium 

64 

4.06 

27.2 

0  40.5 

3  43.5 

-  8    4.2 

-0.3515 

0.5803 

0.2030 

+16 

-57 

16  Piscium 

6 

+4.07 

+27.0 

+  1  27.7 

4    75 

-  7  41.4 

-1 .0493 

0.5803 

+0.2030 

-26 

-89 

X  Piscium 

5 

4.07 

26.8 

1     8.6 

6  31.9 

-  5  21.9 

-0.2457 

0J>805 

0.2030 

+22 

-50 

21  Piscium 

6 

4.06 

26.8 

0  25.9 

9  40.6 

-2  20.1 

+1 .0957 

0.5813 

0.2027 

+90 

+30 

22  Piscium 

64 

4.08 

26.5 

2  17.2 

10  44.5 

-  1  18.5 

-0.5220 

0.5813 

0.2026 

+  7 

-69 

25  Piscium 

6 

4.08 

26.6 

1  26.8 

11  12.8 

-  0  51.3 

+0.4034 

0.5815 

0.2026 

+61 

-13 

51  Piscium 

6 

+4.08 

+25.0 

+  6  19.1 

17    3  47.6 

-  8  53.0 

-1.0824 

0.5849 

+0.1966 

-29 

-84 

60  Piscium 

64 

4.07 

24.0 

6    6.6 

10    3.8 

-  2  50.8 

+0.3415 

0.5860 

0.1930 

+56 

-15 

62  Piscium 

6 

4.08 

23.9 

6  40.1 

10  25.7 

-  2  29.7 

-0.1362 

0.5862 

0.1924 

+28 

-42 

6  Piscium 

4i 

4.09 

23.8 

6  57.2 

10  35.6 

-  2  20.2 

-0.3842 

0.5864 

0.1.923 

+13 

-59 

e  Piscium 

4 

4.08 

23.2 

7  16.0 

16  31.8 

+  3  22.8 

+0.4351 

0.5880 

0.1877 

+63 

-10 

ir  Piscium 

6i 

+4.11 

+20.3 

+11  32.9 

18    6  34.8 

-  7    6.0 

-1.2394 

0.5909 

+0.1670 

-47 

-79 

54  Ceti 

6 

4.07 

19.4 

10  28.1 

12  13.1 

-  1  40.4 

+0.7847 

0.5919 

0.1669 

+90 

+13 

B.A.C.609 

6 

4.08 

18.5 

11  43.9 

15  41.3 

+  1  39.8 

+0.1086 

0i>928 

0.1622 

+42 

-25 

29  Arietis 

64 

4.06 

15.1 

14  31.2 

19    5  12.8 

-  9  19.9 

-0.5880 

0.5952 

0.1426 

+  3 

-67 

0  Arietis 

6 

4.04 

14.2 

14  49.0 

9  53.9 

-  4  49.6 

-0.2332 

0i>960 

0.1347 

+22 

-41 

o  Arietis 

54 

+4.03 

+13.6 

+14  36.1 

12  41.3 

-  2    8.7 

+0.3510 

0.5962 

+0.1296 

+57 

-  8 

NSPTDNE 

16  15.5 

90     1     1.6 

+  9  42.9 

+0.1681 

0.5977 

0.1080 

+45 

-16 

B.A.C.  1119 

6 

3.90 

8.8 

16    9.4 

7  51.2 

-  7  43.3 

+0.9590 

0.5974 

0.0944 

+90 

+32 

B.A.C.  1240 

6 

3.86 

6.2 

17  51.9 

16  21.5 

+  0  27.0 

-0.0218 

0.5974 

0.0779 

+34 

-24 

B.  A.  C.  1272 

6 

3.81 

5.7 

17     1.7 

19  14.9 

+  3  13.7 

+1.0344 

0.5971 

0.0718 

+90 

+40 

6>»Tauri 

6 

+3.87 

+  4.9 

+19  18.0 

19  40.3 

+  3  38i2 

-1.2193 

0.5971 

+0.0703 

-49 

-71 

(Ji  Tauri 

4 

3.76 

4.3 

17  16.2 

91     1  13.1 

+  8  58.0 

+1.1839 

0.5966 

0.0594 

+90 

+55 

iPTauH 

5 

3.75 

3.6 

17  39.6 

2  14.1 

+  9  56.6 

+0.8496 

0.5965 

0.0574 

+90 

+28 

e  Tauri 

34 

3.78 

3.2 

18  55.3 

3  27.7 

+11     74 

-0.3552 

0^964 

0.0541 

+15 

-41 

Saturh 

20    3.4 

8  50.7 

-  7  42.1 

-1.2442 

0.5954 

0.0431 

-55 

-70 

B.A.C.  1468 

6 

+34)8 

+  1.6 

+18  31.3 

10  33.8 

-6    3.0 

+0.3818 

0.5950 

+0.0491 

+60 

+  1 

%  Tauri 

54 

3.66 

+  1.0 

18  38.4 

12  368 

-  4    4.8 

+0.3383 

0.5947 

0.0348 

+57 

0 

m  Tauri 

54 

358 

-  0.4 

18  29.2 

19    5.3 

+  2    8.8 

+0.6787 

0.5932 

0.0216 

+90 

+20 

I  Tauri 

54 

3.61 

1.0 

20  15.7 

19  13.6 

+  2  16.8 

-1.1254 

0.5932 

0.0214 

-38 

-70 

119  Tauri  . 

5 

3.45 

2.6 

16  30.3 

99    5  11.7 

+11  52.0 

+0.7727 

0.5902 

+0.0009 

+90 

+28 

120  Tauri 

6 

+3.44 

-  2.6 

+18  27.4 

5  43.9 

-11  37.0 

+0.6208 

0.5901 

-0  0012 

+90 

+31 

127  Tauri 

64 

3.39 

3.6 

18  55.3 

9  34.1 

-  7  55.6 

+0.328R 

0.5885 

0.0091 

+56 

+  2 

X^  Orionis 

44 

3.36 

5.1 

20  15.1 

14  17.2 

-  3  23.1 

-1.1041 

0.5871 

0.0182 

-36 

-70 

j^^  Orionis 

5 

3.34 

5.0 

19  43.4 

14  31.2 

-  3    9.7 

-0.5659 

0.5868 

0.0192 

+  3 

-54 

Js  Orionis 

6 

3i28 

5.7 

19  41.3 

18    3.1 

+  0  14.3 

-0.6099 

0.5857 

0.0259 

0 

-58 

r^  Orionis 
68  Orionis 

5 

+3.29 

-  5.9 

+20    8.3 

18  14.1 

+  0  24.9 

-1.0792 

0.5857 

-0.0261 

-33 

-70 

6 

+3.24 

-  6.4 

+19  48.8 

21  37.2 

+  3  40.5 

-0.8451 

0.5839 

-0.0334 

-14 

-70 
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ELEMENTS  FOR  THE  PREDICTION  OF  O0CULTATION8. 

I 

SEPTEMBER. 

m 

1 
1 

The  Stab's 

At  Conjunction  ik  R.  A. 

LimiUBg 
Parallela. 

Name. 

Mag. 
6 

Red'ni 

1  fh»iii 
3.0. 
a6 

Apparent 
D«cUDation 

Waohini^D 
Mean  Time. 

Hoar  Angle 
H 

F 

2^ 

y' 

N. 

8. 

71  Ononis 

+3!2I 

-  6.4 

+19  11.5 

d     h     m 
'Z^  22  49.3 

h     m 
+  4  49.9 

^.2445 

0.5835 

-0.0355 

o 

+21 

-32 

20  Geminorum 

6i 

3.0J) 

7.3 

17  51.5 

'*^    6  11.4 

+11  55.8 

+0.8212 

0.5804 

0.0493 

+90 

+27 

2()  Geminoram 

bh 

3.01 

8.1 

17  45.4 

10  29.6 

-  7  55.4 

+0.6984 

0.5780 

0.0581 

+90 

+18 

51  Geminorum 

H 

2.79 

9.7 

16  21.2 

23  53.8 

+  4  59.9 

+1.2:«9 

0.5718 

0.0812 

+90 

+59 

;i  Geminorum 

4 

2.7« 

9.9 

16  44.9 

94     1  57.6 

+  6  59.3 

40.6516 

0.5705 

0.0846 

+85 

+13 

G6  Geminorum 

bh 

+2.60 

-10.6 

+16    4.5 

8  49.6 

-10  23.2 

+0.7415 

0.5666 

-0.0957 

+90 

+17 

1  Cancri 

6 

2.55 

11.9 

16    5.9 

19  19.9 

-  0  14.6 

-0.3701 

0.5616 

0.1110 

+15 

-48 

12  Cancri 

6i 

2.45 

11.7 

13  58.6 

S>5    0  42.8 

+  4  57.5 

+1.2560 

0.5584 

0.1190 

+90 

+58 

27  Cancri 

5i 

2.35 

12.3 

13    2.1 

9    4.0 

-10  58.1 

+1.2218 

0.5545 

0.1294 

+90 

+51 

2!)  Cancri 

6 

2.35 

12.8 

14  35.6 

9  55.2 

-10    8.5 

-0.5464 

0.5539 

0.1305 

+  5 

-63 

A 1  Cancri 

6 

+2.27 

-13.0 

+13    6.8 

16  47.7 

-  3  29.6 

+0.1227 

0.5503 

-0.1386 

+43 

-82 

Aa  Cancri 

6 

2.24 

12.9 

12  32.1 

18  34.4 

-  1  46.4 

+0.4754 

0.5494 

0.1407 

+66 

-  4 

60  Cancri 

6 

2.19 

13.0 

12    4.1 

22  51  9 

+  2  22.8 

+0.3604 

0.5475 

0.1451 

+58 

-10 

a  Cancri 

4 

2.18 

13.1 

12  18.4 

26    0    5.0 

+  3  33  6 

-0.0714 

0.5471 

0.1462 

+31 

-34 

K  Caucri 

5 

2.12 

13.1 

11     8.1 

4  33.5 

+  7  53.5 

+0.5222 

0.5446 

0.1508 

+70 

-  2 

(J  Leonis 

6i 

+2.01 

-13.2 

+  9  33.7 

14  40.0 

-  6  19.1 

+0.6445 

0.5405 

-0.1596 

+82 

+  3 

h  Leonis 

5^ 

1.99 

13.4 

10  13.7 

16  22.9 

-  4  39.5 

-0.3467 

0.5398 

0.1610 

+16 

-53 

B.A.C.3407 

6 

1.89 

13.2 

8  52.0 

37    5  24.9 

+  7  58.3 

-i.o:)44 

0.5348 

0.1698 

-25 

-«t 

7r  Leonis 

5 

1.88 

13.4 

8  36.1 

6  28.2 

+  8  59.7 

-0.9282 

0.5344 

0.1704 

-18 

-82 

1  14  Sextantis 

6 

1.86 

12.9 

6  10.7 

9  48.8 

-II  45.7 

+1.1280 

0.5334 

0.1721 

+00 

+35 

16  Sextantis 

6 

+1.85 

-13.1 

+  6  44.5 

11     3.0 

-10  33.8 

+0.3021 

0.5331 

-0.1728 

+53 

-17 

34  Sextantis 

61 

1.75 

12.5 

4   11.4 

98    4    7.4 

+  6    0.0 

+0.0655 

0.5282 

0.1797 

+39 

-31 

36  Sextantis 

6 

1.74 

12.3 

3    6.0 

5  25.9 

+  7  16.1 

+1.0224 

0.5277 

0.1799 

+90 

+25 

ffi  Leonis 

6 

1.70 

12.1 

2  35.2 

16  43.8 

-  5  45.9 

-0.4654 

0.5258 

0.1823 

+10:-65 

p^  Leonis 

51 

+1.68 

-11.7 

+  0  33  8 

20  17.9 

-  2  18.0 

+1.1018 

0.5252 

-0.1825 

+90J+31 

NEW 

MOON. 

o< 

CTOBER. 

a  Virginis 

I 

+1.78 

-  7.9 

-10  33.1 

1  17  11.5 

-  7  24.4 

+1.2<)30 

0.5255 

-0.1593 

+ao 

+55 

h  Virginis 

6 

+1.76 

-  7.5 

-  9  33.8 

21  14.2 

-  3  28.8 

-0.4392 

0.5249 

-0.1558 

+  8 

-63 

86  Virginis 

6 

1.83 

7.1 

11  50.5 

9    3  55.2 

+  3    0.4 

+1.0646 

0.5274 

0.1506 

+7tf 

+29 

X  Virginis 

•44 

1 .91 

5.4 

12  50.0 

20  54.6 

-  4  30.5 

-0.2539 

0.5309 

0.1344 

+161 -50 

5  Libras 

61 

2.03 

4.4 

14  58.7 

3  10  27.5 

+  8  38.0 

+0.4095 

0.5341 

0.1190 

+52 

-13 

a>  Libra 

6 

2.06 

4.2 

15  30.7 

12  49.6 

+10  55.6 

+0.7225 

0.5345 

0.1165 

+75 

+  6 

a*  Libra 

21 

+2.06 

-  4.2 

-15  33.4 

12  55.4 

+11     1.4 

+0.7614 

0.5345 

-0.1165 

+75+8 

i;^  Libra 

6 

2.12 

3.2 

15  48.2 

20  46.6 

-  5  21.8 

+0.1611 

0.5365 

0.1067 

+35 

-26 

v^Librn 

61 

2.12 

3.2 

16     1.9 

20  62.2 

-  5  16.4 

+0.4055 

0.5365 

0.1064 

+51 

-13 

C>  Libras 

61 

2.22 

2.0 

16  18.5 

4    7  27.9 

+  4  59.6 

-0.3441 

0.5392 

0.0923 

+  6 

-57 

C<  LibrtB 

6 

2.24 

2.0 

17    2.2 

8    6.6 

+  5  37.1 

+0.4051 

0.5392 

0.0919 

+49 

-12 

P  LibrtB 

6 

+2.23 

-  1.8 

-16  12.5 

8  39.3 

+  6    8.8 

-0.5641 

0.5396 

-0.0908 

-  6 

-75 

C«Librie 

6 

2.24 

-  1.8 

16  27.3 

9  45.5 

+  7  12.9 

-0.3901 

0.5399 

0.0893 

+  3 

-€0 

i;«  Scorpii 

4 

2.45  +02 

19    9.3 

5    4  42.1 

+  1  33.8 

+1.1633 

0.5444 

0.0618 

+71 

+42 

y'  Scorpii 

6 

2.45       0.2 

19    8.8 

4  42.2 

+  1  33.9 

+1.1540 

0.5444 

0.0618 

+71  5+41 

X  Ophiuchi 

6 

2.49 

1.6 

18  11.4 

11  57.1 

+  8  34.9 

-0.31 1 1 

0.5459 

0.0506 

+  3 

-55 

B.  A.C.5580 

61 

+2.59 

+  2.2 

-19  42.0 

19    0.6 

-  8  35.2 

+1.0361 

0.5478 

-0.0395 

+71 

+29 

29  Ophiuchi 

6 

2.64 

4.0 

18  42.5 

•    4  30.0 

+  0  35.7 

-0.3573 

0.5498 

-0.0236 

-  2 

-58 

B.  A.C.6060 

6 

2.93 

8.0 

18  46.7 

7    5  47.7 

+  1     3.6 

-0.3466 

0.5541 

+0.0189 

-  2 

-57 

B.  A  C.  6294 

6 

3.08 

11.0 

18  28.7 

22  13.5 

-  7    3.4 

-0.1278 

0.5564 

0.0465 

+13 

-43 

pi  Sagittarii 

4 

3.28     14.6 

18    3.8 

8  21   15.9 

-  8  47.6 

+0.9480 

0.5590 

0.0853 

+72 1+21 

V  Sagittarii 

41 

+3.25  +15.3 

-16  10.1 

21   19.7 

-  8  44.0 

-1.0688 

0.5590 

+0.085S 

-41 

-90 

ei  Sagittarii 

6 

3.35     16.5 

16  33.2 

9    5  58.5 

-  0  22.8 

+0.1433 

0.5.598 

0.0994 

+34 

-27 

e^  Sagittarii 

5 

3.:i5!    16.7 

16  23.4 

6  47.7 

+  0  24.8 

+0.0530 

0.5599 

0.1008 

+28 

-:« 

B.  A.C.6746 

6 

3.34 

16.9 

15  44.2 

7  16.4 

+  0  52.5 

-0.5921 

0.5599 

0.1013 

-  7 

-78 

g  Sagittarii 

51 

3.40 

17.9 

15  47.7 

13  49.9 

+  7  12.6 

+0.1707 

0.5605 

0.1 1 18 

+36 

-25 

p  Capricorni 

3 

+3.47   +19.5 

-15    8.6 

10    0  18.2 

-  6  40.5 

+0.7340 

0.5611 

+0.1269 

+75 

+  6 

BAG.  7087 

6 

+3.50  +20.6 

r-14     7.1 

6  17.3 

-  0  53,5 

+a4457 

0.5619 

+0.i:)54 

+56!-ll 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER, 

Thb  Stak'8 

At  CONJUNCTIOK  IK  R.  A. 

Limiting 
Parallel! 

Name. 

Hag. 
4i 

Red'ni 
186 

43*62 

>  from 
0.0. 

Afipareut 
DeeUoaUou. 

WashfaiKton 
Mean  Time. 

Hoar  Angle 
H 

F 

«' 

y' 

N. 

s. 

o 

-i:j 

V  Aquarii 

+22'.8 

-1  f  50iJ 

d     h      m 
10  22  17.3 

h     m 
-  9  26.5 

+0.4114 

0.5637 

+0.1562 

o 

+66 

17  Aquarii 

6 

3.64 

23.9 ,       9  4tt.7 

11    4  19.2 

-  3  37.0 

-0.7098 

0.5645 

0.1632 

-  8  -90| 

19  Aquarii 

5i 

3.65 

23.9 

10  14.4 

5  20.0 

-  2  38.4 

-0.1028 

0.5646 

0.1644 

+26 

-41 

f  Aquarii 

5 

3.68 

25.0 

8  22.1 

10  57.7 

+  2  47.6 

-1.0752 

0.5658 

0.1707 

-32 

-90 

B.A.C.7568 

t>4 

3.71 

24.8 

9  34.2 

J  4    9.6 

+  5  52.8 

+0.7050 

0.5661 

0.1737 

+81 

+  7 

e'  Capricorn  i 

5 

+3.71 

+24.8 

-  9  36.7 

14  11.5 

+  5  54.8 

+0.7527 

0.5661 

+0.1737 

+77 

+  7 

t^  Capricorni 

6 

3.72 

24.7 

9  48.5 

14  46.7 

+  6  28.8 

+1.0551 

0.5662 

0.1746 

+80 

+27 

30  Aquarii 

5i 

3.75 

25.9 

7    4.8 

22  21.5 

-10  12.3 

-0.3759 

0.5676 

0.1811 

+13 

-58 

44  Aquarii 

51 

3.79 

26.5 

5  57.9 

19    4  30.2 

-  4  16.4 

-0.3744 

0.5689 

0.1866 

+13 

-58 

51  Aquarii 

5 

3.81 

26.8 

5  25.2 

7  36.0 

-  1  17.1 

-0.3416 

0.5697 

0.1888 

+15 

-56 

«  Aquarii 

5 

+3.86 

+27.1 

-  4  49.3 

13  37.2 

+  4  31.4 

+0.2028 

0.5710 

+0.1927 

+46 

-24 

K  Piscium 

H 

4.02 

27.8 

+  0  37.4 

IS  11     2.2 

+  1  10.7 

-1.0069 

0.5771 

0.2007 

-23 

-90 

9  Piscium 

6 

4.02 

27.8 

0  29.4 

n   10.3 

+  1  18.5 

-0.8478 

0.5771 

0.2007 

-12 

-90 

15  Piscium 

^ 

4.04 

27.6 

0  40.5 

14  42.9 

+  4  43.4 

-0.3174 

0.5782 

0.2011 

+18 

-54 

16  Piscium 

6 

4.05 

27.8 

1  27.7 

15    6.7 

+  5    6.3 

-1.0181 

0.5785 

OiMIl 

-24 

-89 

X  Piscium 

5 

+4.06 

+27.5 

+  1     8.7 

IT  31.9 

+  7  26.3 

-0.2163 

0.5794 

+0.2013 

+23 

-48 

21  Piscium 

6 

4.07 

27.3 

0  26.0 

20  41.1 

+10  28.6 

+1.1210 

0.5803 

Oi2011 

+90 

+32 

\  22  Piscium 

^ 

4.09 

27.5 

2  17.3 

21  45.1 

+11  30.3 

-0.4976 

0.5808 

0.2010 

+  8 

-67 

\  25  Piscium 

6 

4.09 

27.3 

1  26.9 

22  13.5 

+11  57.6 

+0.4266 

0.5809 

0.2009 

+62 

-12 

51  Piscium 

6 

4£U 

26.4 

6  19.1 

14  14  45.4 

+  3  53.1 

-1.0772 

0.5870 

0.1961 

-29 

-84 

60  Piscium 

^ 

+4.24 

+25.5 

+  6    66 

20  58.4 

+  9  52.1 

+0.3383 

0.5895 

+0.1925 

+56 

-15 

62  Piscium 

6 

4.26 

25.5 

6  40.1 

21  20.3 

+10  13.1 

-0.1389 

0.5895 

0.1925 

+27 

-42 

6  Piscium 

4i 

4.27 

25.4 

6  57.2 

21  30.0 

+10  22.5 

-0.:W88 

0.5898 

0.1922 

+14 

-58 

i     f  Piscium 

4 

4.29 

24.6 

7  16.0 

10    3  22.1 

-  7  58.7 

+0.4210 

0.5917 

0.1881 

+62 

-10 

j  54  Ceti 

6 

4.41 

21.3 

10  28.2 

22  42.5 

+10  37.1 

+0.7425 

0.5993 

0.1677 

+90 

+10 

B.A.C.609 

6 

+4.44 

+20.5 

+11  43.9 

16    2    6.3 

-10    7.1 

+0.0717 

0.6002 

+0.1635 

+39 

-27 

29  Arietis 

61 

4.52 

17.4 

14  31.2 

15  17.2 

+  2  32.6 

-0.6294 

0.6042 

0.1405 

0 

-70 

0  Arietis 

6 

4.54 

16.1 

14  49.1 

19  50.4 

+  6  54.9 

-0.2840 

0.6054 

0.1359 

+19 

-44 

a  Arietis 

H 

4.53 

15.4 

14  36.2 

2J  32.9 

+  9  30.9 

+0.2890 

0.6061 

0.1309 

+53 

-12 

Neptune 

16    5.9 

17  10    2.8 

-  3  26.8 

+0.2081 

0.6066 

0.1106 

+48 

-14 

B  A.  C.  1119 

6 

+4.52 

+10.2 

+16    9.5 

17    6.3 

+  3  19.7 

+0.8736 

0.6087 

+0.0?)57 

+90 

+26 

B.  A.C.  1240 

6 

4.53 

7.6 

17  51.9 

18    1   19.2 

+11   12.7 

-0.0955 

0.6087 

0.0786 

+30 

-28 

B.  A.  C.  1272 

6 

4.49 

7.1 

17     1.7 

4    6.7 

-10    6.7 

+0.9434 

0.6088 

0.0724 

+90 

+33 

d^  Tauri 

4 

4.47 

5.4 

17  16.2 

9  52.4 

-  4  34.9 

+1 .0849 

0.6082 

0.0597 

+iK) 

+45 

d'Tauri 

5i 

4.46 

5.3 

17  10.4 

10  19.4 

-  4    9.0 

+1.2075 

0.6082 

0.0591 

+90 

+58 

fP  Tauri 

5 

+4.47 

+  4.^ 

+17  39.6 

10  51.2 

-  3  38.5 

+0.7577 

0.6080 

+0.0574 

+90 

+22 

e  Tauri 

3i 

4.50 

4.4 

18  55.3 

12    2.4 

-  2  30.2 

-0.4286 

0.6077 

0.0550 

+11 

-46 

Saturn 

19  54.4 

16  11.4 

+  1  28.8 

-1.2031 

0.6091 

0.0463 

-47 

-70 

B.  A.  C.  1468 

6 

4.42 

2.4 

18  31.3 

18  53.6 

+  4    4.5 

+0.2923 

0.6061 

0.0396 

+54 

-  3 

i  Tauri 

H 

4.40 

1.7 

18  38.4 

20  52.4 

+  5  58.6 

+0.2477 

0.6060 

0.0353 

+50 

-  5 

'   m  Tauri 

51 

+4.34 

+  0.2 

+18  2f).2 

19    3    7.5 

+11  58.8 

+0.5808 

0.6045 

+0.0219 

+77 

+15 

j     I  Tauri 

51 

4.40 

-  0.4 

20  15.7 

3  15.6 

-11  53.5 

-1.1937 

0.6045 

+0.0215 

-46 

-70 

;119  Tauri 

5 

4.23 

2.5 

18  30.3 

12  53.4 

-  2  38.5 

+0.6697 

0.6008 

0.0000 

+«9 

+22 

120  Tauri 

6 

4.23 

2.6 

18  27.4 

13  24.6 

-  2    8.6 

+07186 

0.6003 

-0.0016 

+90 

+25 

127  Tauri 

61 

4.19 

3.7 

18  55.3 

17    7.5 

+  1  25.6 

+0.2322 

0.5991 

0.0089 

+49 

-  3 

X^  Orionis 

41 

+4.18 

-  5.4 

+20  15.1 

21  41.4 

+  5  48.8 

-1.1798 

0.5970 

-0.0191 

-44 

-70 

;^Orionis 

5 

4.16 

5.2 

19  43.4 

21  55.1 

+  6    1.9 

-0.6498 

0.5970 

0.0194 

-  2 

-62 

j    ;t^  Orionis 

6 

4.12 

6.0 

19  41.3 

90    1  20.5 

+  9  19.4 

-0.6920 

0.5954 

00261 

-  5 

-67 

1    X*  Orionis 

5 

4.14 

6.2 

20    8.3 

1  31.0 

+  9  29.5 

-1.1537   0.5948 

0.0272 

-41 

-70 

I  68  Orionis 

6 

4.08 

6.9 

19  48.8 

4  48.2 

-11  21.0 

-0.9272 

0.5932 

0.0337 

-20 

-70 

71  Orionis 

6 

+4.04 

-  6.9 

+19  11.5 

5  58.1 

-10  13.7 

-0.3342 

0.5926 

-0.0360 

+16 

-38 

20  Geminorum 

61 

3.89 

8.2 

17  51.5 

13    7.5 

-  3  20.6 

+0.7161 

0.5889 

0.0501 

+90 

+20 

26  Geminorum 

51 

3.84 

9.2 

17  45.3 

17  18.7 

+  0  41.1 

+0  5967 

0.5860 

0.0580 

+79 

+12 

51  Geminorum 

51 

3.60 

11.3 

16  21.2 

91    6  23.3 

-10  43.1 

+1.1293 

0.5780 

0.0780 

+90 

+47 

X  Geminorum 

4 

3.60 

11.6 

16  44.9 

8  24.4 

-  8  46.4 

+0.5505 

0.5763 

0.0858 

+74 

+  7 

68  Geminorum 

51 

+3.49 

-12.5 

+16    4.5 

15    7.8 

-  2  17.5 

+0.6398 

0.5723 

-0.0962 

+83 

+11 

1  Cancri 

6 

+3.35 

-14.2    +16    5.9 1 

39    1  26.8 

+  7  39.8 

-0.4590 

0.5652 

-0.1122 

+10 

-54 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


OCTOBEE. 


The  Star's 


Name. 


V2  Cancri 
37  Cancri 
29  Cancri 
A*  Cancri 
A^Concri 

60  Cancri 
a  Ctiticri 
K  Cancri 
u  Leonifl 
A  Leonis 

B.  A.C.3407 

n  Leonis 
14  S«xtttntis 
16  Sextautis 
M  Sextantis 

35  Sextantis 

36  Sextantis 
/ri  Leonis 
^  Leonis 

V  Leonis 

/  Virginis 
2d  Virginis 

U.  A.C.4394 
k  Virginis 


Red'iis  from 

Mag. 

1883.0. 

Aa 

^S 

B 

If 

6i 

4-3.24 

-14.5 

H 

3.11 

14.6 

6 

3.12 

15.2 

6 

3.01 

15.6 

6 

2.J)7 

15.6 

6 

•f2i)l 

-15.9 

4 

2.91 

16.1 

5 

2  82 

16.0 

H 

2.70 

16.1 

5i| 

2.6B 

16.4 

6 

+2.53 

-16.5 

5 

2.52 

16.5 

6 

2.45 

15.8 

6 

2.45 

16.0 

64 

2.29 

15.4 

6i 

+2.29 

-15.8 

6 

2.28 

15.1 

b 

2.20 

14.9 

H 

2.17 

14.3 

5 

2.08 

13.9 

6 

+1.97 

-10.9 

6 

1.96 

10.4 

6 

1.94 

9.3 

5 

+1.93 

-  8.0 

A]»parent 
OveliuaiioD 


o 
+13 

13 

14 

13 

12 

+18 

12 

11 

9 

10 

+  9 
8 
6 
6 
4 


58.6 
2.1 

35.5 
5.7 

32.0 

4.0 
18.3 

8.0 
33.6 
13.6 

51.9 
36.0 
10.6 
44.4 
11.3 


At  CoxjuitcnoN  uc  R.  A. 


Waabineton 
Mean  Time. 


d 


h      m 
6  44.9 

14  59.5 

15  50.1 
22  38.5 

0  24.3 


+  5  21.4 

3  5.9 

2  35.2 

+  0  33.8 

-  0  10.9 

-  5  11.5 
6  51.5 
8  21 .5 

-  9  33.8 


4 

5 
10 
20 
22 

3411 
12 
15 
16 
9 


10 
II 
22 
96  2 
14 


39.6 
52.3 
19.3 
23.2 
5.9 

7.1 
10.5 
31.2 
45.5 
53.1 

14.6 
12.1 
33.2 

8.4 
80.4 


37  21  59.2 

38  0  42.3 
14  40.2 

99    3  24.0 


Honr  Angle 
H 


h 
-II 
-  3 


m 
13.0 
15.2 


-  2  26.3 
8.6 
50.8 


+  4 

+  5 


+  9  57.8 
+11     8.2 

-  8  33.5 
+  1  11.4 
+  2  50.9 

-  8  32.0 

-  7  30.6 

-  4  15.9 

-  3  3.9 
-10  26.9 

-10    6.1 

-  9  10.3 
+  1  50.8 
+  5  19.9 

-  6  49.3 

-  0  5.1 
+  2  33.4 

-  7  53.0 
+  4  28.5 


+1.1540 
+1.1246 
-0.6285 
+0.0371 
+0.3858 

+0.2784 
-0.1544 
+0.4376 
+0.5669 
-0.4225 

-1.1023 
-0.9947 
+1 .0595 
+0JI365 
+0.Q001 

-1.3292 

+0.9640 
-0.5166 
+1 .0529 
-0.3394 

-0.4432 
+0.9347 
+0.2479 
-0.4501 


0.5618 
0.5568 
0.5560 
0.5517 
0.5505 

0.5484 
0.5476 
0.5457 
0.5400 
0.5395 

0.5337 
0.5331 
0.5316 
0.5313 
0.5260 

0.5259 
0.5255 
0.5230 
0.5226 
0.5216 

0.5216 
0.5219 
0.5237 
0.5262 


y' 


-0.1192 
0.1297 
0.1308 
0.1388 
0.1407 

-0.1449 
0.1461 
0.1500 
0.1587 
0.1601 

-0.1686 
0.1691 
0.1711 
0.1717 
0.1782 

-0.1783 
0.1786 
0.1807 
0.181 1 
0.1812 

-0.1732 
0.1720 
0.1643 

-0.1552 


Limiting 
PanlleU. 


K. 


+90 
+90 
0 
+37 
460 

488 

+27 
+63 
+74 
+12 

-31 
-23 

+.90 
+49 
+36 

-61 
+90 
+  7 
+90 
+17 

+10 
+8,T 
+48 
+  7 


S. 


o  ■ 

+45 
+41 
-70 
-27; 

-  9i 

-15 

-39 

-  7 

-  1 

-58 

-81 

-82 

+29 

-81 

-34 

-«f» 
+21 

-en: 

—5b  I 

-«' 

+18; 

-64. 


NEW    MOON. 
NOVEMBER. 


ii«  Scorpii 
i;*  Scorpii 

X  Ophiuchi 
B.  A.C.5580 

29  Ophiuchi 
B.A.C.6060 
B.A.C.6294 

pi  Sagittarii 

V  Sagittarii 
e>  Sagittarii 
e^  Sagittarii 

B.  A.C.6746 

g  Sagittarii 
fi  Capricorni 
B.  A.  C.  7087 

V  Aqiiarii 
17  Aquarii 

19  Aquarii 
^  Aquarii 

B.  AC.  7562 
c^  Capricorni 
€^  Capricorni 

30  Aquarii 
44  Aqunrii 
51   Aquarii 

K  Aqunrii 
K  Piscium 

9  Pisriuni 
15  Piscium 


4 

+2.23 

+  1.1 

6 

2.23 

1.1 

6 

+2.25 

+  2.3 

64 

2.32 

3.0 

6 

2.35 

4.6 

6 

2.53 

8.3 

6 

2.66 

11.1 

4 

+2.82 

+14.1 

44 

2.79 

14.7 

6 

2.87 

15.8 

5 

2.88 

15.9 

6 

2.86 

16.2 

54 

+2.92 

+  17.0 

3 

3.01 

18.3 

6 

3.06 

19.4 

44 

3.18 

21.6 

6 

3.23 

22.8 

•H 

+3.25 

+22.7 

5 

3.28 

236 

64 

3.32 

23.4 

5 

3.32 

23.4 

6 

3.33 

23.3 

5* 

+3.38 

+24.5 

54 

3.44 

2.J.0 

5 

3.47 

25.3 

5 

3.53 

25.8 

54 

3.77 

26.9 

6 

+3.77 

+26.9 

64 

+3.81 

+26.6 

19 
19 


9.3 

8.8 


■18  11.4 
19  41.9 
18  42.5 
18  46.7 

18  28.7 

18  3.8 
16  10.2 
16  33.2 
16  23.4 
15  44.2 


-15 
15 
14 
11 

9 

-10 
8 
9 
9 
9 

-  7 
5 
5 

-  4 
+  0 


47.7 
8.G 
7.1 

50.2 

48.7 

14.4 
22.1 
34.2 
36.7 
48.5 

4.8 
57.9 
25.2 
49.4 
37.3 


+  0  29.3 
+  0  40.4 


3 
4 


10  44.6 
10  44.7 

17  59.1 
1     2.3 

10  32.2 

11  56.0 
4  31.0 


3 

3 

12 

13 

14 

20 
7 

13 
6 

12 

13 
19 
22 
22 
23 


8 


7 

13 

16 

22 

9  21 


54.8 
58.7 
48.3 
38.7 
8.1 

50.7 
35.5 
44.9 
15.2 
29.1 

32.0 
21.7 
40.2 
42.3 

18.8 

9.9 
31.8 
44.6 

58.7 
8.1 


21  16.5 
to    0  55.8 


+  9  23.7 
+  9  23.8 

-  7  35.7 

-  0  46.0 
8  25.4 
8  59.3 
1     1.6 


+ 
+ 
+ 


-  0  2'l.l 

-  0  17.4 
+  8  14.6 
+  9  3.4 
+  9  31.9 

-  7  58.9 
+  2  24.5 
+  8  21.7 
+  0  19.2 
+  6  20.7 


+  7 
-11 

-  7 

-  7 

-  7 


21.5 

0.5 
48.5 
46.5 
11.2 


+  0  24.0 
+  6  33.1 
+  9  39.4 

-  8  19.2 
-10  55.3 

-10  47.2 

-  7  15.6 


+1.1784 

+1.1692 

-0.2988 
+1.0500 
-0.3455 
-0.3340 
-0.1198 

+0.9652 
-1.0713 
+0.1539 
+0.0608 
-0.5980 

+0.1782 
+0.7480 
+0.4538 
+0.4178 
-0.7230 

-0.1062 
-1 .0U65 
+0.7131 
+0.7616 
+1.0G93 

-0.3S56 
-0.3839 
-0.:«>40 
+0.2088 
-1.0264 

-0.8652 
-0.3285 


0.5465 
0.5465 

0.5476 
0.5492 
0.5.'>07 
0.5535 
0.5541 

0.5543 
0.5543 
0.5542 
0.5541 
0.5541 

0.5539 
0.5539 
0.5539 
0.5542 
0.5547 

0.5550 
0.5555 
0.5559 
0.5559 
0.5559 

0.5568 
0.5580 
0.5588 
0.5602 
0.5669 

0.5669 
0X684 


-0.0619 
0.0619 

-0.0509 

0.0387 

-0.02:i7 

+0.0186 

0.0468 

+0.0847 
0.0847 
0.0983 
0.09i»7 
0.1001 

+0.1102 
0.1255 
0.1337 

o.I5:m 

0.1606 

+0.1618 
0.1672 
0.1706 
0.1706 
0.1710 

+0.1778 
0.1828 
0.1850 
0.1888 
0.1970 

+0.1970 
+0.1976 


+71 
+71 

+  4 
+71 

-  1 

-  1 
+13 

+72 
-41 
434 
+29 

-  7 

+37 
+75 
+57 
+56 

-  8 

+26 
-33 
+81 

+81 
+81 

+12 
+13 
+15 
+46 
-25 

-14 
+17 


+42 
+43 

-54: 

+3o; 

-57 

-56' 

-42 

+83 
-90 
-26 
-32; 

-78 


+  7' 
-10 : 
-12 
-90 

^1 

-90 
+  4 

+  7; 

+291 

-59: 

-69 
-57 
-24 
-90 

-90 
-55 
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ELEMENTS  FOB  THE  PEEDICTION  OF  0CCULTATI0N8. 

NOYEMBEB. 

• 
THB  9TAB*t 

At  CoKjuNcnoH  ni  B.  A. 

Limiting 
Panllels. 

Kftme. 

Msg. 
6 

Red'ns  from 
1888.0. 

AmMHreat 

DMllnation. 

Waahingtaii 
Mean  Tibm. 

HenrAngl^ 
S 

r 

af 

f* 

N. 

S. 

-85 

16  Fisciom 

+3*82 

426.9 

o      / 

4  1  27.6 

d     h     m 
!•     1  20.3 

h     m 
-  6  51.9 

-1.0387 

0.5685 

40.1977 

-2| 

X  PiBcium 

5 

3.84 

26.6 

1     8.6 

3  50.1 

-  4  27.3 

-0.2242 

0.5696 

0.1979 

423 

-48- 

21  Piscium 

6 

3.87 

26.2 

0  25.9 

7    5.1 

-  1   19iS 

41.1303 

0.5709 

0.1979 

490 

4:«i 

2a  Pisciam 

61 

3.89 

26.6 

2  17.2 

8  11.1 

-  0  15.5 

-05107 

0.5712 

0.1979 

4  7 

-68l 

8S  Piscium 

6 

3.90 

26.3 

1  26.8 

8  40.1 

4  0  12.5 

40.4272 

0.5716 

0.1979 

462 

-12  = 

1  51  Pisciaoi 

6 

44.14 

426.2 

4  6  19.1 

11    1  38.3 

-  7  25.9 

-1.0932 

0.5798 

40.1938 

-30 

-84 

60  Piscium 

61 

4.19 

25.4 

6    6.6 

7  59.5 

-  1   18.6 

40.3364 

0.5828 

0.1905 

456 

-16 

62  Piscium 

6 

4.20 

25.4 

6  40.1 

8  21.7 

-  0  57.3 

-0.1451 

0.5829 

0.1904 

427 

-42 

6  Piscium 

41 

4.22 

25.5 

6  57.2 

8  31.6 

-  0  47.8 

-0.3074 

0.583:1 

0.1901 

4l4 

-58 

e  Piscium 

4 

4.27 

24.7 

7  16.0 

14  30.3 

4  4  57.7 

40.4209 

0.5864 

0.1861 

462 

-10 

IT  Piscium 

51 

44.51 

422.7 

4ll  33.0 

19    4  31.2 

-  5  33.1 

-lia668 

0.5940 

40.1733 

-51 

-79 

54  Ceti 

6 

4.53 

21.4 

10  28.2 

10    5.5 

-  0  11.6 

40.74:J5 

0.5965 

0.1675 

490 

4lO 

B.A.C.609 

6 

4.57 

21.0 

11  44.0 

13  30.6 

4  3    5.6 

40.0702 

0.5983 

0.1628 

4»> 

-27 

29  Arietis 

61 

4.77 

18.1 

14  31.2 

IS    2  43.1 

-  8  13iJ 

-0.6258 

0.6047 

0.1439 

0 

-70 

o  Arietis 

6 

4.79 

16.8 

14  49.1 

7  15.7 

-  3  51.5 

-0.2802 

0.6067 

0.1367 

420 

-44 

a  Arietis 

51 

44.80 

415.9 

4l4  36.2 

9  57.4 

-  1  16.2 

40.2932 

0.6080 

40.1319 

453 

-11 

Nepto!!! 

15  53.8 

19  49.9 

4  8  12.3 

40.2412 

0.6128 

0.1139 

450 

-12 

B.A.C.  1119 

6 

4.94 

10.7 

16    9.5 

14    4  19.6 

-  7  38.7 

40.87JK) 

0.61  :)8 

0.0971 

490 

426 

B.  A.  C.  1240 

6 

5.00 

8.0 

17  51.9 

12  24.0 

4  0    5.7 

-0.0800 

0.6152 

0.0791 

431 

-27 

B.A.C.  1272 

6 

4.9H 

7.3 

17     1.7 

15    8.4 

4  2  43.3 

40.9480 

0.6153 

0.0736 

490 

433 

d(  Tauri 

4 

44.99 

4  5.5 

4l7  16.2 

20  46.8 

4  8    7.8 

41.0919 

0.6158 

40.0607 

490 

446 

iPTauri 

51 

4.96 

5.4 

17  10.4 

21  13.3 

4  8  33.2 

41.2134 

0.6158 

0.0601 

490 

459 

($>  Tauri 

5 

5.00 

5.1 

17  39.6 

21  44.3 

4  9    2.9 

40.7665 

0.6158 

0.0586 

490 

422 

e  Tauri 

31 

5.04 

4.6 

18  55.3 

22  53.9 

4lO    9.6 

-0.4079 

0.6158 

0.0560 

412 

-45 

Saturn 

19  37.0 

Id    0    9.3 

411  21.9 

-1.0231 

0.6191 

0.a539 

-28 

-71 

B.  A.  C.  1468 

6 

46.02 

4  2.5 

4l8  31.3 

5  35.0 

-  7  25.8 

40.3088 

0.6155 

40.0406 

455 

-  2 

t  Tauri 

51 

5.02 

4  1.8 

18  38.4 

7  30.7 

-  5  34.9 

40.2663 

0.6152 

0.036U 

452 

-  4 

m  Tauri 

51 

4.98 

-  0.1 

18  29.2 

13  35.6 

4  0  15.0 

40.5!)66 

0.6142 

0.0221 

479 

4l6 

/  Tauri 

51 

5.04 

0.4 

20  15.7 

13  43.4 

4  0  22.4 

-1.1556 

0.6141 

0.0218 

-41 

-70 

119  Tauri 

5 

4.93 

3.1 

18  30.2 

23    4.2 

4  9  20i3 

40.6885 

0.61 12 

40.0007 

490 

423 

120  Tauri 

6 

44.92 

-  3.3 

4l8  27.3 

23  34.4 

4  9  49.2 

40.7367 

0.6109 

-0.0010 

490 

426 

127  Tauri 

61 

4.90 

4.6 

18  55.3 

16    3  10.3 

-10  43.5 

40.2555 

0.6098 

0.0086 

451 

-  2 

X*  Orioois 

41 

4.92 

6.1 

20  15.1 

7  35.3 

-  6  2$).2 

-1.1324 

0.6078 

0.0191 

-39 

-70 

r*  Orionis 

5 

4. IK) 

6.1 

19  43.4 

7  48.6 

-  6  16.5 

-0.6085 

0.6075 

0.0195 

0 

-58 

^Orionis 

6 

4.86 

7.1 

19  41.3 

11     7.2 

-  3    5.8 

-0.6513 

0.6061 

0.0265 

-  2 

-6:^ 

X*  Ononis 

5 

44.88 

-7.4 

420    8.3 

11  17.5 

-  2  56.0 

-1.1064 

0.6061 

-0.0267 

-36 

-70 

68  Ononis 

6 

4.84 

8.1 

19  48.8 

14  27.9 

4  0    6.8 

-0.8798 

0.6042 

0.0344 

-17 

-70 

71  Orionis 

6 

4.81 

8.2 

19  11.5 

15  35.4 

4  1  11.7 

-0.2957 

0.6035 

0.0366 

4l8 

-:i6 

20  Geminornm 

61 

4.68 

9.7 

17  51.4 

22  30.1 

4  7  50.0 

40.7433 

0.59$)7 

0.0512 

490 

422 

26  Geminorum 

51 

4.63 

10.9 

17  45.3 

ir    2  32.6 

4ll  43.0 

40.6240 

0.5971 

0.0596 

482 

4l4 

51  Geminorum 

51 

44.43 

-13.5 

4l6  21.2 

15    9.9 

-  0    8.7 

41.1519 

0.5891 

-0.0831 

4S0 

449 

^  Geminorum 

4 

4.42 

14.1 

16  44.9 

17    6.8 

4  1  43.9 

40.5844 

0.5878 

0.0865 

477 

4  9 

1  68  Geminorum 

51 

4.33 

15.4 

16    4.4 

23  36.3 

4  7  68.8 

40.6790 

0.5826 

0.0981 

489 

4l3 

•  1  Cancri 

6 

4.20 

17.1 

16    5.8 

18    9  34.7 

-  6  24.6 

-0.4003 

0.5751 

0.1139 

4l3 

-50 

12  Cancri 

61 

4.07 

17.3 

13  58.5 

14  42.5 

-  I  27.7 

41.1899 

0.5714 

0.1209 

490 

449 

27  Cancri 

51 

43.95 

-18.4 

413    2.0 

22  41.8 

4  6  14.8 

41.1636 

0.5654 

-0.1316 

490 

445 

29  Cancri 

6 

3.9H 

19.0 

14  35.5 

23  30.8 

4  7    2.0 

-0.5657 

0.5645 

0.1327 

4  4 

-65 

A<  Cancri 

6 

3.85 

19.6 

13    5.7 

!•    6    7.4 

-10  34.9 

40.0924 

0.5603 

0.1403 

441 

-24 

A«  Cancri 

6 

3.81 

19.7 

12  32.0 

7  50.1 

-  8  55.7 

40.4379 

0.5586 

0.1423 

464 

-  6 

60  Cancri 

6 

3.75 

20.1 

12    4.0 

11  58.6 

-  4  55.5 

40.3290 

0.5558 

0.1467 

455 

-12 

a  Cancri 

4 

43.75 

-20.1 

4l2  18.3 

13    9.2 

-  3  47.3 

-0.0928 

0.5554 

-0.1477 

430 

-35 

K  Cancri 

5 

3.67 

20.1 

11    8.0 

17  29.2 

4  0  24.1 

40.4912 

0.5517 

0.1522 

468 

-  4 

u  Leonis 

51 

3  53 

20.5 

9  33.6 

M    3  18.9 

4  9  54.6 

40.6206 

0.5461 

0.1602 

479 

4  2 

k  Leonis 

51 

3.51 

20.9 

10  13.6 

4  59.3 

4ll  31.9 

-0.:)556 

0.5449 

0.1615 

4l6 

-53 

B.  A.  C.  3407 

6 

3.35 

21.2 

8  51.8 

17  45.2 

-  0    6.4 

-1.0273 

0.5374 

0.1699 

-25 

-81 

ir  Leonis 

5 

43.33 

-21.2 

4  8  35.9 

18  47.5 

4  0  53.9 

-0.9208 

0.5371 

-0.1706 

-17 

-82 

14  Sextantis 

6     +3.26 

-20.3 

4  6  10.6 

22    4.9 

4  4    5.3 

41.1120 

0.5356 

-0.1722 

490 

434 

430 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


NOVEMBER. 


Thb  Star's 


Name. 


16  Sjoxtantis 
34  Sextanlis 
V,6  iScxtnntiH 

p^  Lconis 

p^  Loonis 

76  LeoniB 

V  Leonis 

/  Virginia 
28  Virginia 
B.  A.C.4394 

58  Virginia 

a  Virginia 

A  Virginia 
86  Virginia 

Ji,  Virginia 

5  Libras 
a^  Libras 
a*  Libra 
pi  Libras 
ys  Libras 


B.A.C.6060 


Ited'na  ftrom 

Mag. 

1883.0. 

Aa 

AS 

B 

II 

6 

+3.26 

-20.6 

6^ 

3.05 

19.9 

6 

3.04 

19.6 

6 

2.92 

19.4 

5^ 

2.88 

18.6 

6h 

■1-2.85 

-10.2 

5 

2.78 

18.0 

6 

2.58 

14.4 

6 

2.58 

13.8 

6 

2.50 

12.3 

6 

+2.49 

-11.5 

1 

2.47 

11.1 

5 

2.43 

10.8 

6 

2.43 

9.5 

4h 

2.36 

7.4 

H 

+2.38 

-  5.2 

6 

2.:)8 

4.9 

24 

2.38 

4.9 

6 

2.36 

3.7 

6i 

2.37 

-  3.6 

6 

+2.44 

+  8.3 

Apparent 
Declination. 


6^ 
4 
3 
2 
0 

2 

0 
5 
6 

8 


44.4 
11.3 
5.9 
35.1 
33.7 

17.2 
11.0 
1 1 .5 
51.5 
2L6 


-  9  56.1 

10  33  J2 
9  33.9 

11  50.6 

12  50.0 

-14  58.7 
15  30.7 
15  33.4 

15  48.2 

16  1.9 

NEW 
-18  46.7 


At  Conjunction  in  R.  A. 


Wosblngton 
Mean  Time. 


90  23 

s>l  16 

17 

99    4 

8 


m 

18.0 

12.0 
30.1 
45.5 
19.4 


11     0.3 

20  27.9 

94    4    6.2 

6  49.7 
20  49.6 


9a 


96 


1 
5 

9 
16 

9 


22 
97    1 

1 
9 
9 


29.6 
31.9 
35.5 
18.2 
19.1 

51.1 
12.8 
18.6 
8.3 
13.7 


MOON. 
30  17  42.3 


Eoar  Angle 
H 


5 


-  2 

-  1 

+  9 
-10 


m 
16.  J 
20.5 

4.8 
50.6 
41.8 


-  8  5.6 
+  1  5.6 
+  7  49.3 
+10  28.1 
+  0    3.8 


+  4 
+  8 
-II 
-  5 
+11 


35.6 
30.8 
32.6 
1.7 
29.0 


+  0  36.4 
+  2  53.7 
+  2  59.5 
+10  34.7 
+10  40.0 


-  7  27.0 


+0.2971 
+0.0740 
+1.0205 
-0.4502 
+1.1110 

-1 .2575 
-0.2758 
-0.3925 
+0.9790 
+0.2901 

+1.2779 
+1.3189 
-0.4146 
+1 .0887 
-0.2390 

+0.4203 
+0.7331 
+0.7722 
+0.1646 
+0.4089 


-0.4103 


0a>35l 
05279 
0.5270 
0.5238 
0.5231 

0.5224 
0.5206 
0.5199 
0.5199 
0.5217 

0.5229 
0.5235 
0.524 1 
0.5258 
0.5305 

0.5a58 
0.5356 
0.5356 
0.5383 
0.5383 


0.5569 


-0.1728 
0.1789 
0.1794 
0.1811 
0.1815 

-0.1815 
0.1812 
0.1731 
0.1717 
0.1653 

-0.1611 
0.1584 
0.1555 
0.1.506 
0.1351 

-0.1199 
0.1176 
0.1176 
0.1079 

-0.1076 


+0.0179 


Limitliig 
ParalleU. 


N. 


c 

+53 

+40 
+90 
-10 
+90 

-47 
+20 
+14 
483 
+50 

480 
480 
+  9 
+78 
+17 

+53 
+74 
+75 
+:<6 
+51 


-  5 


S. 


o 

-16 
-29 
+25 
-64 
+32 

-88 

-52 

-60 

+21 

-19 

+52 
+62 

-61 
+31 

-50 

-12 
+  6 
+  9 
-26 
-12 


-62 


DECEMBER. 


B.  A.C.6294 

p>  Sagittarii 

V  Sagittarii 
e^  Sagittarii 

«2  Sagittarii 

H.  A.C.6746 
g  Sagittarii 
ft  Caprirorni 
B.  A.  C.  7087 

V  Aquarii 
17  Aquarii 
19  Aquarii 

^  Aquarii 
B.  A.  C.  7562 

e^  Capricorni 
€^  Capricorni 

:)0  Aquarii 

44  Aquarii 

51  Aquarii 


K 
K 
9 

15 
16 

X 
21 
22 
25 
51 


Aquarii 

P 

P 


P 
P 

P 
P 
P 
P 


60  P 
62  P 


BCium 
scium 
acium 
acium 

Bciurn 
Hciura 
acium 
acium 
acium 

acium 
acium 


6 

+2.49 

+10.8 

4 

2.57 

13.9 

4i 

2.54 

14.3 

6 

2.59 

15.1 

5 

+2.58 

+15.4 

6 

2.57 

15.5 

bi 

2.64 

16.2 

3 

2.70 

17.3 

6 

2.72 

18.3 

4h 

+2.81 

+20.3 

6 

2.86 

21.3 

H 

2.87 

21.3 

5 

2.91 

22.2 

dh 

2.95 

22.0 

5 

+2.95 

+22.0 

6 

2.96 

21.9 

H 

3.02 

23.0 

5Jk 

3.07 

23.4 

5 

3.11 

23.6 

5 

+3.17 

+24.0 

^ 

3.47 

25.3 

6 

3.47 

25.3 

^ 

3.51 

25.1 

6 

3.52 

25.4 

5 

+3.55 

+25.1 

6 

3.58 

24.6 

H 

3.61 

25.3 

6 

3.61 

25.0 

6 

3.88 

25.0 

6i 

+3.98 

+24.0 

6 

+3.98 

+24.1 

-18  28.7 
18  3.8 
16  10.2 
16  33.2 

-16  23.4 
15  44.2 
15  47.7 
15  8.6 
14  7.1 

-11  50.3 

9  48.7 

10  14.4 

8  22.1 

9  34.2 

-  9  36.7 

9  48.5 
7  4.8 
5  57.9 
5  25.2 


4 

0 
0 
0 

1 
1 

0 
2 
1 
6 


49.4 
37.3 
29.3 
40.4 
27.6 

8.6 
25.9 
17.2 
26.8 
19.1 


+  6  6.6 
+  6  40.1 


1  10  10.7 

9  9  29.0 

9  32.8 

18  22.3 

19  12.8 
19  41.9 

3  2  25.5 
13  13.5 
19  25.6 


4  12 


7.7 

18  27.8 

19  31.8 
28.0 
50.8 


1 
4 


4 

5 


53.0 
30.1 
13  32.2 
20  4.3 
22.4 


8 


23 

5 
4 
4 

8 
9 

11 
15 
16 
16 
10 


47.4 
41.7 
50.4 
37.9 
3.3 

38.8 

1.2 

9.7 

39.9 

18.3 


16  54.4 

17  17.5 


+  8  28.6 
+  7  0.4 
+  7  4.0 
-  8  24.0 


+ 
+ 
+ 


+ 
+ 


7 
7 
0 
9 

8 

7 
9 
8 
3 
0 

0 
0 
8 
9 
5 

0 
1 
1 
2 
2 


+  5 
+  8 
+  9 
+10 
+  3 


35.2 

7.0 
36.8 
49.9 
10.2 

59.0 

53.2 

51.4 

6.7 

9.5 

11.6 
47.5 
33.9 
6.9 
55.2 

17.2 
34.0 
25.6 
14.3 

38.8 

9.2 
24.6 

30.8 
0.1 
2.0 


+  9  24.2 
+  9  46.5 


-0.2106 

0.5572 

+0.0456 

+  8 

+0.8574 

0.5560 

0.0843 

+72 

-1.1833 

0.5560 

0.088:) 

-51 

+0.0341 

0.5552 

0.0973 

♦27 

-0.0592 

0.5551 

+0.0987 

+22 

r^.7126 

0.5551 

0.0998 

-14 

+0.0537 

0.5542 

0.1099 

+29 

+0.6186 

0.5530 

0.1243 

+68 

+0.3200 

0.5524 

0.1328 

+47 

+0.2788 

0.5508 

+0.1522 

+47 

-0.8782 

0.5505 

0.1591 

-18 

-0.2551 

0.5505 

0.1601 

+18 

-1.2595 

0.5503 

0.1658 

-51 

+0.5692 

0.5503 

0.1687 

+70 

+0.6200 

0.5.503 

+0.1687 

+74 

+0.9294 

0.5503 

0.1692 

+80 

-0.5459 

0.5505 

0.1758 

+  4 

-0.5440 

0.5507 

0.1802 

+  4 

-0.5135 

0.5511 

0.1822 

+  6 

+0.0502 

0.5517 

+0.1861 

+37 

-1.1945 

0.5565 

0.1938 

-39 

-1.0306 

0.5565 

0.1938 

-85 

-0.4809 

0.5576 

0.1943 

+  9 

-1.2039 

0.5576 

0.1944 

-40 

-0.3747 

0.5586 

+0.1945 

+15 

+1.0081 

0.5597 

0.1945 

+90 

-0.6625 

0.5599 

0.1945 

-  1 

+0.2904 

0.5603 

0.1945 

+52 

-1.2445 

0.5672 

0.1905 

-45 

+0.2181 

0.5707 

+0.1874 

+48 

-0.2717 

0.5707 

+91874 

+20 

-48 
+15. 
-!I0 
-33 

-39 
-90 
-32 

-  I : 
-17 

-20 
-90* 
-50 
-90' 

-  4 

-  1 

+18 
-72 
-71 
-69 

-321 

-90 

-90 

-66 

-89 

-58 

-83! 
-19' 

-84 


-49 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 

Thb  Stab's 

At  Conjunction  in  R.  A. 

LimitlDg 
ParaUels. 

Name. 

Mae- 
4i 

Red'DS  from 

1883.0. 

Aa    1     ^i 

Apparent 
DeelinaUon. 

WasfaingtoD 
Mean  Time. 

Honr  Angle 

r 

xf 

y' 

N. 

8. 

-6§ 

d  PiBcium 

+4*00  +24!  1 

+  6  57.2 

fl     b      m 
8  17  27.9 

h     m 
+  9  56.5 

-0.5284 

0.571 1 

+0.1870 

+  6 

e  Piscium 

4 

4.06 

23.4 

7  16.0 

23  40.6 

-  8    4.0 

+0.3094 

0.5746 

0.1833 

+54 

-16 

54  Ceti 

6 

4.43 

20.6 

10  28.1 

9  19  59.3 

+11  30.2 

+0.6640 

0.5859 

0.1655 

+85 

+  6 

B.A.C.609 

6 

4.50 

20.2 

11  43.9 

23  31.4 

-  9    5.6 

-0.0149 

0.5883 

0.1614 

+34 

-31 

29  Arietis 

61 

4.76 

17.6 

14  31.2 

10  13    9.0 

+  4    0.9 

-0.7013 

0.5955 

0.1434 

-  4 

-75 

0  Arietit 

6 

+4.82 

+16.5 

+14  49.1 

17  49.1 

+  8  30i2 

-0.3445 

0.5981 

+0.1358 

+16 

-48 

a  ArietiB 

5i 

4.85 

15-7 

14  36.2 

20  35.1 

+1 1     9.7 

+0,2389 

0.5996 

0.1313 

+49 

-14 

NSPTUNB 

15  42.5 

11    5  33.0 

-  4  13.6 

+0.2567 

0.6054 

0.1159 

+51 

-12 

B.A.C.  1119 

6 

5.09 

10.4 

16    9.5 

15  20.9 

+  5  10.8 

+0.8598 

0.6084 

0.0977 

+90 

+25 

B.  A.  C.  1240 

6 

524 

7.8 

17  51.9 

23  32.6 

-10  57.4 

-0.0953 

0.6115 

0.0802 

+30 

-28 

B.  A.  C.  1272 

6 

+5.22 

+  6.9 

+17    1.7 

l!i    2  18.9 

-  8  17.8 

+0.9469 

0.6122 

+0.0752 

+90 

+33 

Saturn 

19  17.0 

7  53.2 

-  2  57.3 

-0.8962 

0.6169 

0.0630 

-18 

-71 

A^  Tauri 

4 

5.26 

4.9 

17  16.2 

8    0,5 

-  2  50.2 

+1 .0980 

0.6134 

0.0622 

+90 

+46 

tPTnuri 

51 

5.27 

4.8 

17  10.4 

8  27.1 

-  2  24.6 

+1.2181 

0.6135 

0.0609 

+90 

+59 

«P  Touri 

5 

5.29 

4.5 

17  39.6 

8  58.5 

-  1  54.5 

+0.7711 

0.6137 

0.0601 

+90 

+23 

e  Taari 

31 

+5.34 

+  4.4 

+18  55.3 

10    8.6 

-  0  47.3 

-0.4044 

0.6138 

+0.0575 

+12 

-45 

B.A.C.  1468 

6 

5.38 

2.0 

18  31.3 

15  51.8 

+  4  39.2 

+0.3256 

0.6142 

0.0446 

+56 

-  1 

•  Tauri 

51 

5.39 

+  1.5 

18  38.4 

18  47.6 

+  7  30.4 

+0.2847 

0.6148 

0.0378 

+53 

-  3 

m  Tauri 

51 

5.39  -  0.8 

18  29.2 

13    0  52.6 

-10  39.7 

+0.6263 

0.6149 

0.0239 

+83 

+17 

I  Tauri 

51 

5.45 

0.7 

20  15.7 

1     0.5 

-10  32.2 

-1,126^ 

0.6149 

0.0237 

-38 

-70 

119  Tauri 

5 

+5.38 

-  4.0 

+18  30.2 

10  19.1 

-  1  36.4 

+0.7336 

0.6141 

+0.0025 

+90 

+26 

120  Tauri 

6 

5.38 

4.2 

18  27.3 

10  49.1 

-  1     7.7 

+0.7816 

0.6139 

+0.0008 

+90 

+28 

127  Tauri 

61 

5.40 

5.5 

18  55.3 

14  23.4 

+  2  17.9 

+0.3077 

0.6132 

-0.0069 

+54 

+  1 

;f » Ononis 

41 

5.44 

6.9 

20  15.1 

18  45.8 

+  6  296 

-1 .0671 

0.6120 

0.0174 

-32 

-70 

^  Orionis 

5 

5.42 

7.0 

19  43.4 

18  58.9 

+  6  42.1 

-0.5451 

0.6122 

0.0177 

+  4 

-52 

;^Orioni8 

6 

+5.40 

-  8.2 

+19  41.3 

22  15.3 

+  9  50.6 

-0.5824 

0.6109 

-0.0249 

+  2 

-56 

X*  Orionis 

5 

5.42 

8.2 

20    8.3 

22  25.3 

+10    0.1 

-1.0351 

0.6108 

0.0259 

-29 

-70 

68  Orionis 

6 

5.40 

9.1 

19  48.7 

14    1  33.3 

-10  59.5 

-0.8023 

0.6094 

0.0329 

-12 

-70 

71  Orionis 

6 

5.38 

9.4 

19  11.4 

2  39.9 

-  9  55.6 

-0.2210 

0.6091 

0.0352 

+23 

-31 

20  Geminorum 

61 

5.31 

11.5 

17  51.4 

9  28.0 

-  3  23.8 

+0.8233 

0.6060 

0.0501 

+90 

+27 

26  GeminoruBi 

-51 

+5.28- 

-12i)^ 

-+1745.3 

-  -43  26.1 

+  a  24.8 

+0.7114 

0,604a 

-0.0585 

+90 

+19 

51  Geminorum 

51 

5.11 

16.2 

16  21.1 

19    1  47.1 

-11  43.3 

+1.2537 

0.5971 

0.0830 

+90 

+63 

J(  Geminorum 

4 

5.13 

16.7 

16  44.8 

3  41.2 

-  9  53.6 

+0.6948 

0.5^)60 

0.0867 

+90 

+15 

68  Geminorum 

51 

5.06 

18.3 

16    4.4 

10     1.0 

-  3  48.3 

+0.7936 

0.5920 

0.0979 

+90 

+20 

1  Cancri 

6 

4.98 

20.4 

16    5.8 

19  43.1 

+  5  32.0 

-0.2581 

0.5846 

0.1143 

+20 

-41 

5  Cancri 

61 

+4.96 

-20,9 

+16  46.4 

21  36.2 

+  7  20.9 

-1.1679 

0.5832 

-0.1173 

-40 

-73 

29  Cancri 

6 

4.79 

22.8 

14  :».4 

19    9  14.7 

-  5  26.0 

-0.4009 

0.5749 

0.1336 

+13 

-53 

A 1  Cancri 

6 

4.68 

23.4 

13    5.6 

15  89.0 

+  0  44.7 

+0.2580 

0.5698 

0.1419 

+51 

-15 

A3  Cancri 

6 

4.64 

23.7 

12  31.9 

17  18.7 

+  2  20.9 

+0.6010 

0.5690 

0.1434 

+78 

+  4 

60  Cancri 

6 

4.59 

24.1 

12    3.9 

21  19.4 

+  6  13.3 

+0.5007 

0.5661 

0.1480 

+68 

-  2 

a  Cancri 

4 

+4.59 

-24.4 

+12  18.2 

22  27.6 

+  7  19.2 

+0.0830 

0.5645 

-0.1496 

+40 

-25 

K  Cancri 

5 

4.51 

24.5 

1 1     7.9 

IT    2  39.7 

+11  22.6 

+0.6639 

0.5616 

0.1539 

+85 

+  6 

o  Leonis 

51 

4.39 

25.3 

9  33.5 

12  11.2 

-  3  25.1 

+0.8023 

0.5554 

0.1622 

+90 

+13 

h  Leonis 

51 

4.37 

25.7 

10  13.5 

13  48.6 

-  1  51.0 

-0.1589 

0.5543 

0.1636 

+27 

-41 

0  Leonis 

31 

4.34 

26.2 

10  25.0 

18    7.5 

+  2  19.5 

-1.0750 

0.5513 

0.1668 

-29 

-80 

B.A.C.  3407 

6 

+4.21 

-26.2 

+  8  51.8 

18    2  11.8 

+10    8.1 

-0.8132 

0.5463 

-0.1720 

-10 

-81 

TT  Leonis 

5 

4.20 

26.2 

8  35.9 

3  12.3 

+11     6.6 

-0.7063 

0.5454 

0.1724 

-  4 

-82 

14  Sextantis 

6 

4.13 

25.6 

6  10.5 

6  23.9 

-  9  47.9 

+1 .3044 

0.5436 

0.1744 

+90 

+58 

16  Sextantis 

6 

4.13 

25.8 

6  4^1.3 

7  35.0 

-  8  39.1 

+0.4998 

0.5428 

0.1749 

+68 

-  6 

43  Leonis 

61 

4.06 

26.1 

7    7.7 

14  17.7 

-  2    9.1 

-1.0977 

0.5394 

0.1777 

-31 

-83 

34  Sextantis 

6i 

+3.93 

-25.5 

+  4  11.2 

!•    0    2.7 

+  7  18.0 

+0.2891 

0.5344 

-0.1809 

+53 

-19 

35  Sextantis 

61 

3.94 

26.0 

5  21.3 

0  23.4 

+  7  38.1 

-1.0245 

0.5346 

0.1809 

-25 

-85 

36  Sextantis 

6 

3.92 

25.2 

3    5.8 

1   19.0 

+  8  31.9 

+1.2269 

0.5343 

0.1812 

+90 

+44 

p3  Leonis 

6 

3.81 

24.9 

2  35.0 

12  19.4 

-  4  47.7 

-0.2246 

0.5293 

0.1829 

+23 

-48 

^Leonis 

51 

3.77 

24.1 

0  33.6 

15  48.7 

-  1  24.6 

+1.3207 

0.5279 

0.1830 

+90 

+58 

76  Leonis 

61 

+3.75 

-24.8 

+  2  17.1 

18  26.5 

+  1    8.4 

-1.0254 

0.5270 

-0.1830 

-24 

-88 

j     V  Leonis 

5 

+3.66 1  -23.6 

-  0  11.1 

20    3  44.2 

+10    9.6 

-0.0507 

0.5243 

-0.1827 

+32 !  -38  1 
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ELEMENTS  FOR  THF,  PREDICTION  OP  OCCULTATIONS. 

* 

DECEMBER.                                                                           1 

TBI  STAB*8 

At  CoHJuircTiOBr  nr  R.  A. 

* 

Limitiiig  ! 
PanllaU.' 

1 

Kune. 

mh- 

Red'ns  from 
1888.0. 

Apparent 
DecUnatioD. 

Waahlngton 
Meaalme. 

HonrAngl« 
H 

r 

9f 

y' 

N. 

1 

a 

Aa 

Ai 

B 

II 

o       '  - 

d     h    m 

h     m 

or 

c 

/  Virginii 

6 

+3.41 

-19.7 

-  5  11.6 

21  11     0.5 

-  7  28.7 

-0.1815 

0.5208 

-0.1740 

+24 

-4G 

26  Virginis 

6 

3.39 

18.9 

6  51.6 

13  42.8 

-  4  51.2 

+1.1830 

0.5207 

0.1726 

+83 

+38 

B.A.C.4394 

6 

3.30 

17.0 

8  21.7 

29    3  38.9 

+  8  40.7 

+0.4876 

0.5213 

0.1649 

+64 

-  11 

k  Virginii 

5 

3.22 

16.4 

9  34.0 

16  23.4 

-  2  57.1 

-0.2270 

0.5234 

0.1661 

+20 

-49 

86  Virginia 

6 

3.20 

13.6 

11  50.6 

23    6.1 

+  3  33.8 

+1.2647 

0.5244 

0.1510 

+78 

♦50 

X  Virginii 

4i 

+3.10 

-10.9 

-12  50.1 

33  16    8.5 

-3  54.0 

-0.0795 

0.5286 

-0.1357 

485 

-40 

5  Libre 

6« 

3.07 

8.3 

14  58.7 

M    5  42.4 

+  9  15.4 

+0.5454 

0.5330 

0.1209 

+63 

-5 

/i  Libne 

6 

3.03 

8.4 

13  39.7 

7  24.9 

+10  54.7 

-1.1089 

0.5334 

0.1189 

-40 

-90 

a'  Libra 

6 

3.06 

7.8 

15  30.7 

8    4.5 

+11  33.1 

+0.8650 

0.5335 

0.1185 

+75 

+15 

a'  Libne 

2i 

3.06 

7.8 

15  33.4 

8  10.3 

+11  38.7 

+0.9020 

0.5334 

0.1182 

+74 

+18 

v^  Libra 

6 

+3.01 

-  6.5 

-15  48.2 

16    1.0 

-  4  44.9 

+0.2863 

0.5365 

-0.1088 

+43 

-19 

V*  Libre 

6i 

3.02 

6.5 

16    1.9 

16    6.5 

-  4  39.6 

+0.5302 

o.5:)65 

0.1088 

+60 

-  5 

o'  Libra 

6 

2.96 

5.5 

15    7.6 

23    8.5 

+  2    9.4 

-1.2073 

0.5391 

0.1001 

-53 

-90 

C>  Libra 

61 

2.97 

4.6 

16  18.6 

95    2  40.5 

+  5  34.7 

-0i»99 

0.5403 

0.0948 

+12 

-50 

C<  Libra 

6 

2.97 

4.4 

17    2.3 

3  19.0 

+  6  12.0 

+0.5054 

0.5401 

0.0944 

+56 

-  7 

C  Libre 

6 

+2.96 

-4.5 

-16  12.6 

3  51.6 

+  6  43.6 

-0.4629 

0.5406 

-0.0933 

0 

-« 

^4  Libra 

6 

2.96 

4.3 

16  27.4 

4  57.4 

+  7  47.3 

-0.2914 

0.5408 

0.0920 

+  9 

-53 

9  Libra 

4i 

2.90 

2.6 

16  23.1 

15    66 

-6  22.6 

-1.2303 

0.5444 

0.0779 

-58 

-90 

V*  Scorpii 

4 

2.93 

0.4 

19    9.3 

23  46.7 

+  2    0.9 

+1J2100 

0.5476 

0.0647 

+71 

+48 

p<  8corpii 

6 

2.93 

-  0.4 

19    8.8 

23  46.8 

+  2    1.0 

+liM09 

0.5476 

0.0647 

+71 

+47 

X  Ophiachi 

6 

+2.a5 

+  0.5 

-18  11.4 

M    6  57.8 

+  8  56.1 

-0.2808 

0.5499 

-0.0538 

+  5 

-53 

B.  A.C.5580 

6i 

2.H6 

2.0 

19  42.0 

13  57.2 

-  8  16.1 

+1.0447 

0.5520 

0.0426 

+71 

+21* 

29  Ophiuchi 

6 

2.79 

3.6 

18  42.5 
NEW 

23  20.6 
MOON. 

+  0  48.8 

-0.37  J  2 

0.5546 

-0.0274 

-  3 

-69 

/3  Capricorni 

3 

+2.60 

+16.7 

-15    8.6 

3«  18  57.5 

-6  38.7 

+0.4615 

0.5584 

+0.1237 

+57 

-10 

B.A.C.7087 

6 

2.60 

17.5 

14    7.1 

31    1     4.5 

-  0  43.8 

+0.1541 

0.5578 

0.1320 

♦37 

-27 

8  Aquarii 

6 

2.65 

18.5 

13  29.9 

13    2.4 

+10  50.2 

+1.1641 

0.5559 

0.1468 

+77 

+39 

V  Aquarii 

41 

2.65 

19.2 

11  50.3 

17  34.0 

-  8  47.2 

+0.0845 

0.5552 

0.1522 

+35 

-31 

17  Aquarii 

6 

+2.67 

+19.8 

-  9  48.8         23  50.2 

-  2  43.4 

-1.0894 

0.5551 

+0.1546 

-35 

-90 

* 
• 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  TEAR  1883.    || 

Dat» 

WaalilDBton 

Anikfrom 

■WaalihiKloD 

AoglBt^tm 

,11. 

II*». 

Has 

Bidnca] 

Muo 

SWh" 

Vor- 

Kderaal 

Heu 

Nsfth 

Vm- 

Tina. 

TlS?. 

Point. 

tex. 

Tine. 

■n™ 

Point. 

tci. 

1 

1.    m 

h    r> 

^ 

h   w 

Jan.    1 

63  VirgiDM 

6i 

OGI 

15     5 

37' 

Star  C  J 

north  of 

y> 

\in£. 

4 

X  Libra 

6 

13    3 

17    3 

136 

177 

13    7 

18    8 

357 

889 

1    6 

t/EW  MOOS. 

13 

38  Piwium 

61 

6  Itt 

937 

04 

43 

6    1 

10  88 

323 

178 

0  51 

15 

K  Piaeium 

Bi 

3  33 

7  53 

1 

333 

4    0 

B  19 

318 

374 

027 

15 

fl.A.C.490 

n 

329 

7  4!» 

38 

359 

4  33 

8  53 

384 

337 

1   3 

23 

a  Cancri' 

4 

1  53 

5  40 

60 

atar2'.0 

nortb  of 

y» 

limb. 

33 

.  Cancri 

5 

7  la 

11     7 

1S3 

317 

7  58 

11  40 

325 

861 

033 

m 

14  8«ilDntia 

6 

14  49 

18  31 

110 

SO 

15  50 

19  33 

394 

343 

1    1 

85 

36  SexUnlia 

6 

860 

12  30 

116 

147 

10  19 

13  5B 

301 

306 

188 

F<b.  3 

f  Opbiuebi 
NEW  MOON. 

5 

13  56 

17    3 

66 

134 

15  14 

18  31 

387 

312 

118 

16 

71  Orionia 

6 

838 

lost 

134 

84 

9  41 

11  54 

850 

196 

1    3 

18 

1  Cancri 

6 

6    4 

7   g 

43 

99 

5  44 

7  50 

344 

28 

0  40 

I'J 

A«  Cancri 

6 

5  37 

7  39 

196 

345 

Star  4'.8 

aouth  nf 

D'a 

limh. 

10 

60  Cancri 

6 

U     7 

13    8 

93 

SO 

13  16 

14  17 

317 

267 

110 

33 

vtLeonia 

04 

8  66 

10  45 

126 

160 

10  22 

IS  11 

294 

308 

isr 

3c< 

,3'Scorpii 

3 

14  48 

16  13 

54 

70 

15  60 

17  15 

330 

333 

1  3 

98 

^J'Scorpii 
NEW  MOON. 

H 

14  4!) 

16  13 

54 

70 

15  50 

17  16 

331 

333 

1  2 

Hh.  K 

A«  Cancri 

6 

16  11 

15  25 

18 

327 

Slar  1'.9 

noTili  of 

D'a 

limb. 

19 

u  Leonia 

61 

in  63 

Jl     4 

95 

64 

13    8 

18  18 

319 

375 

115 

33 

X  Virginia 
56  Virginia 

5 

16  66 

16  SO 

111 

64 

18    8 

17  66 

284 

834 

1    6 

2i 

61 

9    0 

8  61 

89 

134 

ID    7 

958 

334 

3 

1    7 

H 

56  Viraini. 
pi  SagTlWrii 

6 

II  21 

11  13 

38 

64 

Star  O)  .4 

iiorlli  of 

>'b 

limb. 

31 

4 

15  3!) 

16    1 

13 

53 

16    3 

16  25 

336 

13 

0  34 

31 

^SagiHarii^ 

6i 

15  26 

14  49 

137 

.  179 

16  13 

15  34 

811 

347 

0  45 

Apr.    1 

^  C«pric»rni 
NEW  MOON. 

3 

18  25 

17  43 

359 

33 

18  47 

18    5 

387 

347 

033 

]j 

187  Tauri  { 

61 

13  23 

11     S 

133 

82 

13    3 

11  43 

341 

195 

0  41 

15 

.  Cancri 

5 

6  48 

6  13 

107 

148 

8  16 

6  41 

3U0 

330 

1  38 

16 

14  Sexunlia 

6 

15  24 

13  44 

80 

29 

16  15 

14  35 

333 

871 

0  51 

17 

36  SeiUntia 

R 

9  67 

8  13 

98 

113 

11  30 

9  37 

323 

308 

134 

3fl 

SO  Virginia 

6 

16  57 

15     I 

75 

31 

17  57 

16    1 

318 

869 

1    0 

34 

f  Ophiuchi 

5 

16  31 

13  30 

66 

76 

16  51 

14  39 

309 

301 

1  19 

S6 

16  Bagiltarii 

6 

19  28 

17    7 

170 

153 

Star  3'.0 

aouth  of 

J'a 

limb. 

30 

B.  A.  0,7562 1 

(4 

15  SO 

13  34 

93 

143 

16  58 

14  82 

236 

284 

0  59 

30 

eiC»pricornit 

5 

16    3 

13  36 

102 

153 

16  57 

14  31 

235 

873 

054 

M.y    1 

.  Aqnarii- 

16    4 

13  34 

32 

73 

16  30 

13  59 

303 

353 

035 

434 


OCCULTATIONS,   1883. 


OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1883. 

• 

IMMEBSION. 

EMERSION. 

• 

1 

.  Thb  Stab's 

s 

'si 

Date. 

Waaliington 

Angle  fhnn 

Waaliington 

Angle  fttnn 

Kune. 

Mag 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Ver- 
tex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Ver- 
tex. 

h    m 

h    m 

0 

o 

h    m 

h    m 

0 

o 

h   m 

NEW  MOON. 

June  9 
13 
14 
14 
14 

it  Leonis 
X  Virginia* 
58  VirginiB 
62  Virginia 
a  Virginia 

51 
5 

6 

61 

1 

13  18 
18  17 
12  59 
15  25 
18  46 

6  6 

12  49 

7  28 
9  53 

13  13 

21 
133 

27 
141 

13 

329 

82 

27 

111 

323 

Star  2'.9 
i'J  10 

Star  1 '.5 
16  35 

Star  6'.2 

north  of 
13  41 

north  of 
11     3 

north  of 

258 

D'B 

259 
D'a 

limb. 

206 
limb. 

219 
limb. 

0  53 

1  10 

17 
21 
21 
22 
26 

47  Librse  t 
p>  Sagittarii 
ps  Sagittarii 
/3  Capricorni 

25  Piacium 

61 

4 

51 

3 

6 

20  25 
15  11 
14  46 
18  17 
17  44 

14  40 

9  11 

8  46 

12  13 

11  24 

93 
355 
129 
345 

69 

46 
39 

175 
11 

120 

21  29 
StarO'.O 

15  36 
Star  5'.2 

18  41 

15  44 

north  of 
9  36 
north  of 
12  21 

269 
221 
249 

218 

limb. 

261 
limb. 

299 

1    4 
050 
058 

27 

29 
July    1 

60  Piscium  t 
0  Arietia 
B.A.C.1468 

NEW  MOON. 

61 

6 

6 

18    7 

20  58 

21  54 

11  43 

14  25 

15  14 

78 
342 
171 

129 

35 

221 

19    0 
Star  3'.5 
Star  0'.9 

12  36 
north  of 
south  of 

241 

D'a 

292 
limb, 
limb. 

053 

6 
8 
15 
21 
21 
21 

K  Cancri  t 

36  Sextnntia 

}b  Ophiuchi 

B.  A.C.7562* 
c^  Capricorni  t 
c*  Capricorni 

NEW  MOON 

5 

6 
5 

61 

o 

6 

15  22 
15  31 
19  33 
15  42 
15  34 
15  52 

8  23 
8  24 
11  58 
7  44 
7  36 
7  54 

44 
96 
98 
4 
24 
88 

35.3 
46 
60 
55 
76 

139 

15  45 

16  31 
20  44 
16     1 
16  10 
16  50 

8  46 

9  24 
13  10 

8    3 
8  12 
8  52 

353 
307 
260 
326 
306 
240 

303 
256 
214 
17 
356 
288 

023 
1    0 
1  11 

0  19; 

036. 
058 

Aug.  5 
18 
25 
29 

p^Leonia 
K  Aquarii  t 
m  Taurit 
60  Cancri  t 

NEW  MOON. 

51 
o 
51 
6 

16  28 

3  53 

21  54 

1  48 

7  31 
18    4 
11  38 
15  15 

136 

14 

134 

114 

85 
324 
182 
162 

17  23 
4  25 

22  26 
2  43 

8  26 
18  35 
12  10 
16  10 

265 
304 
211 
267 

215 
253 
261 
319 

055 
032 
0  32 
055. 

Sept.  4 

6 

6 

13 

16 

58  Virginia* 
a'  LibroB 
a' Libras 
V  Aquarii 

21  Piacium 

6 
6 

21 
41 
6 

19    5 
18  10 

18  8 
0  54 

19  52 

8  10 
7    7 

7  5 
13  23 

8  9 

194 
29 
46 
26 

128 

143 
350 
7 
343 
174 

Star  1 '.7 

18  35 

18  54 

I  41 

20  23 

aouth  of 
7  32 

7  51 
14  10 

8  41 

D'B 

350 
332 
290 
tf4 

limb. 
308 
287 
243 
227 

025 
0  46 
0  47 
0  31 

16 
17 

18 
IB 
19 

25  Piacium 

e  Piacium 
54  Ceti 

B.A.C.609 

a  Arietia 

6 
4 
6 
6 
51 

22  39 
5    3 

23  0 
4  12 

23  30 

10  56 
17  15 

10  49 
16  20 

11  35 

347 
90 

104 
12 
14 

7 

40 
148 
330 

64 

22  58 
6    0 

23  59 

4  48 
0    9 

11  15 

18  12 

11  48 
16  56 

12  14 

318 
234 
208 
312 
305 

335 
182 
242 
359 
352 

0  19 
0  57 
0  49 
036 
039 

21 

21 
25 
25 
26 

B.A.C.1468* 

t  Tauri 
A  >  Cancri 
A«  Cancri 
o  Leunia* 

NEW  MOON 

6 

51 

6 

6 

51 

21  28 

23  16 

3  24 

5  28 
1  28 

9  25 
11   13 
15    5 
17    8 
13    5 

349 

11 

40 

132 

131 

37 

65 

93 

181 

174 

Star  3'.9 

23  37 

3  56 

6  41 

2    7 

north  of 
II  34 
15  37 
18  21 
13  44 

D'» 
328 

342 

261 

253 

limb. 

23 

35 

300 

301 

0  21 
032 

1  14 
039 

Oct.    2 

5 

5 

12 

18 

86  Virginia 
v«  Scorpii 
i/'  Scorpii 
K  Aquarii  t 
<59  Tauri 

6 
4 
6 
5 
5 

17  40 

18  :)3 

18  33 

4     8 

22  59 

4  55 

5  36 
5  36 

14  42 
9  10 

146 
184 
184 
37 
113 

102 
153 
153 
346 
167 

18  33 
Star  2'.2 
Star  l'.7 
4  53 

23  47 

5  48 
aouth  of 
south  of 
15  27 

9  58 

243 

D's 

D'B 

283 
222 

195 

limb. 

limb. 

232 

277 

053 

0  45 
0  48 

KOTB.— Tho  angles  of  positio 
*  Whole  occnltation  \ 
t  Immorsion  below  tl 
X  Emersion  below  th< 

nare 
tielow 

10  hOT 

)hori2 

counted  from  the  non 
tho  horiron  of  Waab 
izon  of  Washin.'^on. 
Bon  of  Washington. 

thiwint 
ington. 

and  vertex  of  tho  moon's  liml 

»,  toward  the  east 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  Y£A£  1883. 

UafKBBION. 

f 

TnBiua 

« 

DM» 

VublDKtaD 

Ai^teftom 

WMlilUKtoa 

An^Aom 

f 

Mamt. 

^ 

SMmwl 

U«li 

North 
Point. 

Ter- 
tu. 

^sr" 

^S?. 

North 
PolDt. 

Tar. 

tei. 

imw  MOOS. 

Oct.  19 
19 
19 
SO 
80 

nil  Tauri 
ISO  Tbuti 
127  TauTi 

6 
6 

H 

n 

1  19 

2  IS 
7    B 
I  45 
7  IT 

11  85 

12  24 

17  U 
11  K 
17  19 

136 
174 
63 
170 
151 

Ifll 
237 
23 
335 
130 

S    0 
St>rl'.5 
8  12 
1  65 
8  11 

12  r 

■DUtfaof 

IB  IB 
11  58 

18  13 

911 

\^ 

IBS 
333 

866 
limb. 
259 
343 
192 

043 

I    4 

010 
064 

31 

Iti  Seiuuitii 
NEW  MOOlf. 
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DISK  OF   MERCURY,  1883. 


FOR  WASHINGTON  MEAN  NOON. 


Date. 


Jan. 


1 

6 

11 

16 

21 


26 
31 
Feb.  5 
10 
15 

20 

25 

Mar.     2 

7 

12 

17 

22 

27 

Apr.     1 

6 

11 
16 
21 
26 
May     1 

6 
11 
16 
21 

26 

31 

June  5 
10 
15 
20 

25 

30 


k 

{ 

0 

L 

0.962 

22?5 

o 
4.5 

33.5 

0.921 

32.6 

357.7 

40.1 

0.851 

45.5 

351.8 

49.7 

0.732 

62.6 

346.6 

60.4 

0.580 

84.8 

341.9 

66.2 

0.314 

112.5 

336.7 

56.3 

0.097 

143.7 

327.3 

21.6 

0.009 

169.2 

261.4 

1.9 

0.068 

149.8 

183.4 

13.2 

0.203 

126.4 

173.4 

29.7 

0.342 

106.4 

169.1 

36.5 

0.459 

94.7 

165.8 

36.5 

0.552 

84.0 

162.6 

34.3 

0.627 

75.3 

159.6 

32.1 

0.690 

67.7 

156.8 

30.8 

0.744 

60.7 

154.1 

30.2 

0.796 

53.7 

151.8 

30.7 

0.845 

46.4 

149.7 

32.6 

0.894 

38.0 

147.9 

36.1 

0.942 

27.9 

146.3 

41.7 

0.982 

15.5 

143.1 

49.6 

1.000 

2.5 

43.2 

59.3 

0.970 

19.9 

338.0 

67.3 

0.877 

41.0 

337.9 

69.0 

0.737 

61.8 

340.1 

63.0 

0.584 

80.4 

343.0 

53.4 

0.440 

96.9 

346.0 

43.5 

0.315 

111.7 

348.8 

34.5 

0.205 

126.1 

351.5 

25.6 

0.114 

140.6 

354.8 

11.6 

0.044 

155.7 

0.8 

7.0 

0.007 

170.1 

27.5 

1.2 

0.010 

168.9 

131.5 

1.6 

0.052 

153.6 

151.7 

8.1 

0.125 

138.6 

158.0 

17.3 

0.220 

124.0 

162.2 

26.7 

0.332 

109.6 

166.0 

35.7 

Date. 


July     0 

o 

10 

15 

20 

25 

30 

Aug.     4 

14 

19 
24 

29 
Sept.    3 

8 

13 
18 
23 

28 
Oct.      3 

8 
13 
18 
23 

28 

Nov.     2 

7 

12 

17 

22 

27 

Dec.     2 

7 

12 

17 

22 
27 

:i2 


k 

i 

o 

0.332 

109.6 

0.462 

94.4 

0.609 

77.4 

0.764 

58.1 

0.898 

37.2 

0.979 

16.9 

0.998 

5.4 

0.975 

18.4 

0.932 

30.2 

0.884 

39.8 

0.835 

47.9 

0.786 

55.1 

0.734 

63.2 

0.677 

69.3 

0.610 

77.2 

0.530 

86.6 

0.429 

96.2 

0.307 

113.0 

0.162 

132.6 

0.037 

157.7 

0.010 

169.0 

0.139 

136.1 

0.367 

105.3 

0.603 

78.1 

0.773 

56.9 

0.878 

40.9 

0.939 

28.6 

0.973 

18.8 

0.991 

11.0 

0.999 

4.4 

1.000 

2.4 

0.995 

8.0 

0.965 

14.2 

0.967 

20.9 

0.938 

2a8 

0.891 

38.4 

0.816 

50.8 

0.694 

67.2 

0 


166.0 
170.4 
175.7 
182.3 
190.9 

206.9 

311.1 

2.3 

12.4 

17.5 

21.0 
23.4 
25.1 
26.4 
27.5 

28.4 
29.6 
31.4 
34.8 

44.8 

181.0 
204.3 
207.8 
209.1 
209.3 

206.5 
206.8 
203.9 
198.9 
185.3 

55.0 
26.7 
18.6 
12.6 
7,1 

1.8 
356.9 
352.1 


36.7 
44.9 
54.7 
63.9 
68.3 

65.0 
56.0 
46.6 
39.2 
34.2 

31.2 
29.7 
29.3 
30.0 
31.6 

33.7 
35.2 
33.9 
24.9 
7.5 

2.3 
28.3 
57.1 
64.8 
57.2 

46.9 
37.8 
31.7 
27.8 
25.4 

24.4 
24.5 
25.6 
28.1 
32.1 

3a4 
47.1 
57.2. 


NOTATION. 

kj  the  ratio  of  the  illuminated  portion  of  the  apparent  disk  to  the  entire  apparent  disk  con- 
Bidered  aa  the  superficies  of  a  circle. 

t,    the  angle  between  the  sun  and  earth,  as  seen  from  the  planet. 

a»  the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 
with  the  meridian. 

Xi,  the  brilliancy  of  the  disk.  The  unit  of  L  is  the  amount  of  light  received  by  an  eye  from 
a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 
second  of  arc,  situated  nt  distance  unity  from  the  sun,  and  illuminated  by  the  latter  aa 
the  mean  disk  of  the  planet  is  illuminated. 


DISK  OF  VENUS,  1883. 
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FOR  WASHINGTON  MEAN  NOON 

1 
• 

Date. 

k 

i 

e 

L 

Date. 

k 

i 

e 

L 

Jan. 

1 

0.175 

130!5 

196!b 

201.1 

July     0 

0.924 

3i!b 

172!2 

53.5 

6 

0.222 

123.9 

194.9 

214.9 

5 

0.933 

29.9 

175.1 

52.7 

11 

0.265 

118.0 

193.6 

218.2 

10 

0.941 

28.0 

178.2 

51.9 

16 

0.306 

112.9 

192.0 

214.4 

15 

0.949 

26.0 

181.4 

51.2 

21 

0.344 

108.2 

190.2 

206.9 

20 

0.956 

24.1 

164.6 

50.6 

26 

0.380 

103.9 

188.2 

197.3 

25 

0.963 

22.1 

188.0 

50.1 

31 

0.412 

100.1' 

186.0 

186.2 

30 

0.969 

20.1 

191.3 

49.6 

Feb. 

5 

0.443 

96.6 

183.7 

175.0 

Aug.     4 

0.975 

18.2 

194.6 

49.2 

10 

0.471 

93.3 

181.4 

164.3 

9 

0.980 

16.3 

198.0 

46.9 

15 

0.499 

90.2 

178.9 

154.4 

14 

0.964 

14.4 

201.4 

46.6 

20 

0.524 

87.2 

176.4 

144.8 

19 

0.988 

12.4 

204.9 

48.4 

25 

0.546 

84.4 

174.0 

136.1 

24 

0.992 

10.5 

206.5 

48.2 

Mar. 

2 

0.572 

81.8 

171.5 

128.0 

29 

0.994 

8.6 

212.7 

4ao 

7 

0.593 

79.3 

169.1 

120.7 

Sept.    3 

0.996 

6.8 

218.3 

47.8 

12 

0.614 

76.9 

166.8 

114.1 

8 

0.998 

5.1 

225.3 

47.6 

17 

0.633 

74.5 

164.7 

108.0 

13 

0.999 

3.4 

239.1 

47.5 

22 

0.653 

72.2 

162.7 

102.5 

18 

1.000 

2.3 

270.4 

47.5 

27 

0.672 

69.9 

160.8 

97.3 

23 

1.000 

2.4 

319.7 

47.4 

Apr. 

1 

0.689 

67.7 

159.3 

92.5 

28 

0.999 

3.4 

351.3 

47.3 

6 

0.706 

65.6 

157.8 

88.3 

Got.      3 

0.998 

4.9 

3.3 

47.4 

11 

0.723 

63.5 

156.7 

84.4 

8 

0.997 

6.7 

8.9 

47.5 

16 

0.739 

61.4 

155.8 

80.9 

13 

0.995 

8.5 

12.1 

47.6 

21 

0.754 

59.4 

155.1 

77.6 

18 

0.992 

10.2 

13.8 

47.6 

26 

0.769 

57.4 

154.6 

74.6 

23 

0.969 

11.9 

14.5 

48.1 

May 

1 

0.784 

55.4 

154.4 

72.0 

28 

0.966 

13.6 

14.6 

48.3 

6 

.0.798 

53.4 

154.5 

69.6 

Nov.     2 

0.982 

15.3 

14.0 

48.6 

11 

0.811 

51.5 

154.8 

67.4 

7 

0.978 

16.9 

13.0 

49.0 

16 

0.825 

49.5 

155.4 

65.4 

12 

0.974 

18.6 

11.6 

49.5 

21 

0.837 

47.5 

156.3 

63.6 

17 

0.969 

20.3 

10.0 

50.0 

26 

0.850 

45.5 

157.5 

61.8 

22 

0.964 

22.0 

8.0 

50.5 

31 

0.862 

43.6 

158.9 

60.2 

27 

0.958 

23.6 

5.9 

51.0 

June 

5 

0.873 

41.7 

160.5 

58.8 

Dec.     2 

0.952 

25.2 

3.5 

51.6 

10 

0.884 

39.8 

162.4 

57:5 

7 

0.940 

26.9 

1.1 

52.3 

15 

0.895 

37.8 

164.5 

56.3 

12 

0.939 

28.5 

358.6 

53.1 

20 

0.905 

35.9 

166.8 

55.3 

17 

0.932 

30.2 

356.1 

54.0 

25 

0.915 

33.9 

169.4 

54.4 

22 

0.925 

31.9 

353.7 

54.9 

30 

0.924 

31.9 

172.2 

53.5 

i^        27 
32 

0.917 
0.909 

33.6 
35.3 

351.3 
349.1 

55.9 
57.0 
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SATELLITES  AND  DISK  OF  MARS,  1883. 


The  satellites  of  Mara  can  not  be  observed  during  the  year  ]8Q3b 


THE  APPARENT  DISK  OF  MABS. 


1883,  January 

1 

0.996 

31 

0.994 

March 

2 

ojaos 

April 

1 

0.973 

MRy 

1 

0,960 

31 

0.946 

June 

30 

0.930 

.       July 

30 

0.915 

August 

29 

0.901 

September 

28 

0.890 

October 

28 

0.887 

November 

27 

0.904 

December 

27 

0.950 

The  numbers  which  represent  the  apparent  disk  are  the  vofsod  sines  of  the  illuminated    ; 
portion  divided  by  the  apparent  diameter,  or  the  ratio  of  the  apparent  illuminatod  disk  to 
the  entire  disk. 


JUPITER'S  SATELLITES,  1883. 


439 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  IN  1883, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

(Tht  vertical  $oak  is  Hate  timu  the  horizontal  one.) 

The  object  of  this  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  where 
the  diagrams  of  configurations  do  not  sufiSce  for  that  purpose :  reference  to  the  above  diagram 
enables  one  to  identify  the  inner  and  outer  satellite  of  the  pair.  The  central  ellipse  repre- 
sents the  disk  of  Jupiter,  elongated  three  times  in  the  vertical  direction  to  correspond  to  the 
representation  of  the  orbits  of  the  satellites. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  iHiges  442 — 460,  U  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  vertical  row  of  light  di^ks  Q  in  the 
middle  of  the  page  represents  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lati- 
tudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  designat- 
ing the  satellites  are  placed  on  the  right  or  lefl  hand  side  of  the  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — ^the  motion  being  always  toward  the  numeral.  Frequeutly,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  planet: 
this  phenomenon  is  indicated  by  a  light  disk  O  at  the  lefl  hand  side  of  the  page.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  n  dark  disk  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  )M>sition  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval  on 
the  above  diagram  of  the  orbits,  by  means  of  the  following  table  of  the  periods: — 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES, 


L 

IL 

IIL 

IV. 


d  h  m  M  d 

1  18  28  35.945  »  1.76986048 

3  13  17  53.735  ^  3.55409416 

7  3  59  35.a54  =  7.16638720 


16  18   5   a928 


16.75355241 
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JUPITER'S  SATELLITES,  1883. 


WASHINGTON  MEAN  TIMES  OF  GEOCENTRIC  SUPERIOR  CONJUNCTION. 


SATELLITE  I. 


Jan. 


F«b. 


0 
2 
4 

5 

7 


9 
11 
12 
14 
16 


18 
20 
21 
23 
25 


27 

28 

30 

1 

3 


4 

6 

8 

10 

12 


13 
15 
17 
19 
20 


22 
24 
26 
27 
Mar.   1 


3 
5 
7 

8 
10 


12 
14 
15 
17 


h 

14 

9 

3 

22 

16 


51.7 
17.8 
44.1 
10.3 
36.6 


11  2.8 
5  29.2 

23  55.4 
18  22.0 

12  48.5 


7 

1 

20 

14 

9 


3 

21 

16 

10 

5 


15.2 
41.8 

8.6 
35.4 

2.4 


29.3 
56.5 
23.6 
50.8 
18.1 


23  45.6 

18  13.0 

12  40.7 

7  8.2 

1  36.0 


20 
14 


3.8 
31.6 
8  59.5 
3  27.6 
55.6 


21 


16  23.7 
10  51.9 
5  20.3 
23  48.6 
18  17.1 


12  45.6 

7  14.3 

1  43.0 

20  11.8 

14  40.6 


9  9.4 

3  38.3 

22  7.4 

16  36.4 


h  m 

Mar.  19 

11  5.6 

21 

5  34.6 

23 

0  3.9 

24 

18  33.2 

26 

13  2.6 

28 

7  32.0 

30 

2  1.5 

31 

20  30.8 

Apr.   2 

15  0.4 

4 

9  30.0 

6 

3  59.7 

7 

22  29.2 

9 

16  59.0 

11 

11  28.^ 

13 

5  58.5 

15 

0  28.3 

16 

18  58.3 

18 

13  28.1 

20 

7  58.2 

22 

2  28.1 

23 

20  58.1 

25 

15  28.1 

27 

9  58.3 

29 

4  28.3 

30 

22  58.4 

May   2 

17  28.6 

4 

11  58.8 

6 

6  28.8 

8 

0  59.0 

9 

19  29.2 

11 

13  59.5 

13 

8  29.6 

15 

•   3  0.0 

16 

21  30.4 

18 

16  0.7 

20 

10  31.0 

22 

5  1.4 

23 

23  31.7 

25 

18  2.1 

27 

12  32.5 

29 

7  2.8 

31 

1  33.2 

h  m 

Ang.   1 

1  15.9 

2 

19  46.1 

4 

14  16.2 

6 

8  46.3 

8 

3  16.5 

9 

21  46.5 

11 

16  16.6 

13 

10  46.6 

15 

5  16.7 

16 

23  46.7 

18 

18  16.7 

20 

12  46.6 

22 

7  16.5 

24 

1  46.4 

25 

20  16.3 

27 

14  46.2 

29 

9  15.9 

31 

3  45.6 

Sept.  1 

22  15.3 

3 

16  45.0 

5 

11  14.6 

7 

5  44.2 

9 

0  13.7 

10 

18  43.4 

12 

13  12.9 

9 

14 

7  42.5 

16 

2  11.9 

17 

20  41.3 

19 

15  10.6 

21 

9  39.9 

23 

4  9.3 

24 

22  3a5 

26 

17  7.6 

28 

11  36.7 

30 

6  5.8 

Oct.   2 

0  34.9 

3 

19  3.9 

5 

13  32.8 

7 

8  1.7 

9 

2  30.5 

10 

20  59.2 

12 

15  27.9 

14 

9  56.6 

16 

4  25.2 

Oct. 


Nov. 


Deo. 


17 
19 
21 
23 
25 

h  m 

22  53.8 

17  ^2 

11  50.7 

6  19.1 

0  47.5 

26 
28 
30 

1 
2 

19  15.7 

13  43.9 

8  12.0 

2  40.1 

21  8.0 

4 
6 
8 
9 
11 

15  3a0 
10  3.9 
4  81.7 
22  59.4 
17  27.1 

13 
15 
17 

18 
20 

11  54.7 

6  22.3 

0  49.7 

19  17.1 

13  44.4 

22 
24 
25 
27 
29 

6  11.6 

2  38.6 

21  5.9 

15  32.9 

9  59.8 

1 
2 
4 
6 

8 

4  26.8 
22  53.6 
17  20.3 
11  47.1 

6  13.7 

10 
11 
13 
15 
17 

0  40.3 

19  6.9 

.  13  33.3 

7  59.7 

2  26.0 

18 
20 
22 
24 
25 

20  52.3 

15  ia5 

9  44.7 

4  10.8 

22  37.0 

27 
29 
31 

17  ^0 

11  29.0 

5  54.9 

* 

« 
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WASHINGTON  MEAN  TIMES  OP  GEOCENTEIC  SUPERIOB  CONJUNCTION. 

SATELLITE 

II 

• 

h    m 

h    m 

h    m 

h    m 

Jan. 

1 

4  59.6 

Mar. 

20 

7  39.2 

JuJy 

29 

23    2.9 

Oct. 

16 

5  29.9 

4 

18    7.0 

23 

20  58.0 

Ang. 

2 

12  27.5 

19 

18  48.6 

8 

7  14.9 

27 

10  17.3 

6 

1  52.8 

23 

8    7.8 

11 

20  23.0 

30 

23  36.8 

9 

15  17.4 

26 

21  25.5 

15 

9  31.5 

Apr. 

3 

12  56.9 

13 

4  42.6 

30 

10  43.6 

18 

22  40.5 

7 

2  17.2 

16 

18    6.7 

Nov. 

3 

0    0.3 

22 

11  50.0 

10 

15  38.0 

• 

20 

7  31.6 

6 

13  17.4 

26 

1    0.0 

14 

4  59.1 

23 

20  55.6 

10 

2  32.9 

• 

29 

14  10.6 

■  17 

18  20.6 

27 

10  20.2 

13 

15  48.9 

Feb. 

2 

3  21.8 

21 

7  42.4 

30 

23  43.6 

17 

5    3.1 

5 

16  33.6 

24 

21    4.5 

Sept. 

3 

13    7.9 

20 

18  17.8 

9 

5  45.9 

28 

10  26.9 

7 

2  30.9 

24 

7  30.8 

12 

18  58.9 

May 

1 

23  49.5 

10 

15  54.8 

27 

20  44.3 

16 

8  12.4 

5 

13  12.4 

14 

5  17.3 

Dec. 

1 

9  56.1 

19 

21  26.6 

9 

2  35.5 

17 

18  40.5 

4 

23    8.3 

23 

10  41.3 

12 

15  58.8 

21 

8    2.4 

8 

12  19.1 

26 

23  56.5 

16 

5  22.3 

24 

21  25.0 

12 

1  30.1 

Mar. 

2 

13  12.4 

19 

18  46.0 

28 

10  46.3 

15 

14  39.7 

6 

2  28.7 

23 

8    9.8 

Oct. 

2 

0    8.3 

19 

3  49.6 

9 

15  45.6 

26 

21  33.9 

5 

13  28.8 

22 

16  56.3 

13 

5    3.0 

30 

10  58.0 

9 

2  49.9 

26 

6    7.2 

16 

18  20.9 

12 

16    9.6 

29 

19  14.9 

6 

lATELLITE 

II] 

[. 

h    m 

h    m 

h    m 

h    m 

Jan. 

4 

3  31.2 

Mar. 

23 

20  15.5 

July 

31 

3  22.0 

Oct. 

18 

2  33.9 

11 

6  51.2 

31 

0  24.7 

Aug. 

7 

7  48.2 

25 

6  34.2 

Id 

10  14.5 

Apr. 

7 

4  36.6 

^# 

14 

12  13.7 

Nov. 

1 

10  30.4 

25 

13  42.0 

14 

8  51.9 

21 

16  37.9 

8 

14  21.8 

Feb. 

1 

17  14.3 

21 

13    9.3 

28 

21    1.2 

15 

18    8.5 

8 

20  52.1 

28 

17  28.9 

Sept. 

5 

122.1 

22 

21  50.8 

16 

0  34.4 

May 

5 

21  50.6 

12 

5  41.0 

30 

1  28.3 

23 

4  21.9 

13 

2  14.2 

19 

9  57.2 

Dec. 

7 

5    1.9 

Mar. 

2 

8  13.8 

20 

6  39.9 

26 

14  10.7 

14 

8  30.4 

9 

12  10.1 

26 

11    6.3 

Oct. 

3 

18  21.5 

21 

11  54.9 

16 

16  10.8 

« 

10 

22  29.1 

28 

15  15.3 

£ 

JATELLITE 

IV 

• 

h    m 

h    m 

h    m 

h    m 

Jan. 

10 

4  35.3 

Apr. 

3 

17  10.3 

July 

30 

16    9.1 

Oct. 

22 

18  48.2 

26 

19  32.0 

20 

12  40.1 

Aug. 

16 

12  44.5 

Nov. 

8 

12  31.2 

Feb. 

12 

11  26.5 

May 

7 

8  42.0 

Sept. 

2 

9    1.8 

25 

5  15.3 

Mar. 

1 

4  24.1 

24 

5    6.1 

19 

4  53.9 

Deo. 

11 

20  57.8 

17 

22  22.0 

Oct. 

6 

0  12.7 

28 

11  45.8 
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WASHINGTON  MEAN  TIME. 

JANUARY.                                                                             1| 

d      b    m     8 

d      h    in     8 

d      h    m     8 

1     3  38 

II.      Oc. 

Di8. 

11   22  57  17.1 

IT.     Ec 

Re 

aa    2  7 

IIL    Sh. 

In. 

7    4    4.8 

II.  *  Ec. 

B«. 

la    1  40 

I.       Tp. 

In. 

4  52 

IIL    Sh. 

Du. 

11    3 

I.    •  Tr. 

In. 

2  17 

L       Sh. 

In. 

10  28 

IL  •  Oc. 

11  25 

I.    •  Sh. 

In. 

356 

L       Tp. 

Eg. 

14  50  30.3 

n.  •Ec 

Be.    , 

13  18 

I.    •Tr. 

Eg. 

4  33 

I.       Sh. 

Eg. 

16  19 

L       Tp. 

In. 

13  41 

I.    *  Sh. 

Eg. 

Dl8. 

22  48 

I.       Oc 

Dis. 

17    9 

L       Sh. 

In. 

a    8  10 

I.    •Oc. 

13     1  40  28.9 

I.       Ec. 

Re. 

18  35 

I.       Tp. 

Eg. 

10  47  43.2 

I.    •  Ec. 

Re. 

13  13 

IL  •  Tp. 

In. 

19  25 

I.       Sh. 

e|. 

21  46 

U.     Tr. 

In. 

14  32 

II.  •  Sh. 

In. 

as   13  28 

L    'Oc 

Du. 

22  '36 

U.     Sh. 

In. 

15  57 

IT.  •  Tp. 

Eg. 

16  33  34.3 

I.       Ec. 

Be 

3     0  30 

II.      Tr. 

Eg. 

17  17 

II.     Sh. 

Eg. 

a4     4  44 

II.     Tp. 

In. 

1  20 

II.     Sh. 

Eg. 

20    6 

I.       Tp. 

Id! 

628 

n.  •  Sh. 

In.     , 

5  29 

I.    'Tr. 

In. 

20  45 

L       Sh. 

In. 

7  29 

n.  •Tp. 

Eg. 

554 

I.    •  Sh. 

In. 

22  22 

I.       Tp. 

Eg. 

9  14 

n.  •Sh, 

^. 

7  44 

I.    •!>. 

Eg. 

23    2 

I.       Sh. 

Eg. 

10  45 

L    •Tr. 

S: 

8  10 

I.    *  Sh. 

Eg. 
Dw. 

14   17  14 

I.       Oc. 

Die 

11  38 

L    •  Sh. 

In. 

4     2  13 

III.    Oc. 

19  22 

ITT.    Tp. 

In. 

13    1 

I.    "Tp. 

Eg. 

2  36 

I.       Oc 

Di8. 

20    9  21.9 

I.       Ec. 

Re. 

13  54 

L    •  Sh. 

Ei. 

5  16  32.1 

I.       Ec. 

Re. 

22    0 

TIL    Tp. 

Eg. 

aff     7  55 

I.    *0c 

Dis. 

6  36  29.0 

TIT.*  Ec 

Re. 

22    7 

TIT.    Sh. 

S 

11    2  29.1 

L    •Ec 

B«. 

16  45 

II.  *  Oc 

Dis. 

19     0  51 

IIL    Sh. 

Eg. 
Du. 

12  22 

in.*Oc 

Du. 

20  21  47.6 

II.     Ec 

Re. 

8    9 

n.  -Oc 

15    2 

in.*  Oc 

Ba. 

23  55 

I.       Tr. 

In. 

12  15    2.6 

IT.  •  Ec 

Re. 

16    3  11.4 

m.  Ec. 

Dis. 

9     0  22 

I.       Sh. 

In. 

14  32 

I.    •Tp. 

In. 

18  40    2.0 

in.  Ec 

Be. 

2  10 

I.       Tr. 

Eg. 

15  14 

L'  •Sh. 

In. 

23  38 

n.    Oc 

Dis. 

2  38 

I.       Sh. 

Eg. 
Du. 

16  48 

L       Tp. 

Eg; 

a«     4    BUJSt 

U.     Ec 

Be. 

21    2 

I.       Oc. 

17  30 

L       Sh. 

Eg. 
Dis. 

5  12 

L       Tp. 

In. 

23  45  15.6 

I.       Ec. 

Re. 

16    11  41 

L    •Oc 

6    7 

L    'Sh. 

In. 

6    10  55 

II.  •  Tr. 

In. 

14  38    8.8 

L    •Ec 

Re. 

7  28 

L    •Tp. 

Eg. 

11  55 

II.  •  Sh. 

In. 

IT     2  23 

n.     Tp. 

In. 

823 

L    *  Sh. 

^. 

13  39 

n.  *  Tr. 

Eg. 

350 

II.      Sh. 

In. 

ar     222 

I.       Oc 

Dis. 

14  39 

IL  -Sh. 

Eg. 

5    7 

IL      Tp. 

Eg. 

5  31  17.7 

L       E«. 

Be. 

18  21 

L       Tr. 

In. 

6  36 

TL  •  Sh. 

Eg. 

17  55 

n.      Tp. 

In. 

18  51 

I.       Sh. 

In. 

8  59 

L    •Tp. 

l£ 

19  47 

IL      Sh. 

In. 

20  36 

L       Tp. 

Eg. 

9  43 

L    •  Sh. 

In. 

20  40 

IL     Tr. 

Eg. 

21    7 

L       Sh. 

Eg. 
Du. 

11  14 

L    •Tp. 

Eg. 

22  33 

U.     8b. 

Eg. 

r    15  29 

L    •  Oc. 

11  59 

I.    •  Sh. 

Eff. 
Du. 

23  39 

L       Tp. 

In! 

16    0 

III.*  Tr. 

In. 

18     6    7 

L    •Oc 

as    0  36 

I.       Sh. 

In. 

18    6 

lU.    Sh. 

In. 

8  55 

m.*  Oc 

Dis. 

1  55 

1.       Tp. 

Eg. 

18  14    6.9 

I.       Ec 

Re. 

9    7    2.8 

L    •Ec 

Re. 

2  52 

L       Sh. 

e|. 

18  38 

IIL    Tr. 

Eg. 

11  34 

IIL^  Oc 

Re 

2049 

L       Oc 

Dis. 

20  50 

lU.    Sh. 

Eff. 

Dl8. 

12    3    9.2 

III.^  Ec 

Dis. 

aa     0    0  14.3 

I.       Ec 

Be 

8     5  53 

II.  *  Oc 

14  38  44.4 

III.^  Ec. 

Re. 

2  16 

in.    Tp. 

In. 

9  39  34.0 

n.  *  Ec 

Re. 

21  18 

II.     Oc 

Dis. 

4  56 

ITT.    Tp. 

Eg. 

12  47 

L    •Tr. 

In. 

19     1  32  46.2 

TL     Ec 

Re. 

6    7 

m.*  Sh. 

I?. 

13  19 

I.    *  Sh. 

In. 

3  25 

L       Tp. 

In. 

854 

TIL*  Sh. 

D& 

15    2 

L    *Tr. 

Eg. 

4  12 

I.       Sh. 

In. 

12  48 

n.  *Oc 

15  35 

I.    •  Sh. 

Eg. 

5  41 

L    •Tp. 

Eg. 

17  25  67.5 

IL     Ec 

Be. 

0     9  55 

I.    •Oc 

Du. 

628 

L    •Sh. 

Eg. 
Du. 

18    6 

L       Tp. 

In. 

12  42  52.5 

L    •Ec 

Re. 

ao     0  34 

I.       Oc. 

19    4 

L       Sh. 

In. 

!•     0    4 

n.     Tr. 

In. 

3  35  49.6 

L       Ec 

Re. 

20  22 

L       Tp. 

Eg. 

1  13 

TL      Sh. 

In. 

15  33 

n.  •  Tp. 

In. 

21  20 

I.       Sh. 

Eg. 

2  48 

IL     Tr. 

Eg. 

17    9 

IL     Sh. 

Li. 

80    15  16 

L    -Oc 

Die 

3  58 

II.     Sh. 

Eg. 

18  18 

IL     Tp. 

Eg. 

18  29    5.5 

L       Ec 

Be 

7  13 

L    -Tr. 

In. 

19  55 

U.     Sh. 

Eg. 

31      7    7 

n.  *Tp. 

In. 

7  48 

L    •Sh. 

Li. 

21  52 

I.       Tp. 

In. 

9    6 

n.  •Sh. 

In. 

9  29 

I.    •Tp. 

Eg. 

22  41 

I.       Sh. 

In. 

9  52 

IL  *  Tr. 

Eg. 

10    4 

L    •  Sh. 

Eg. 

ai    0   8 

I.       Tp. 

Eg. 

11  52 

IL  *  Sh. 

Eg. 

11     4  21 

I.       Oc 

Du. 

0  56 

I.       Sh. 

Eg. 
Dis. 

12  33 

L    "Tr. 

S! 

5  32 

III.*  Oc 

Dis. 

19    1 

L       Oc. 

13  33 

L    •  Sh. 

In. 

7  11  43.5 

I.    •  Ec. 

Re. 

22    4  44.8 

L       Ec. 

Re. 

14  50 

L    •Tp. 

Eg. 

10  37  37.5 

IIL*  Ec 

Re. 

22  47 

IIL    Tp. 

In. 

15  49 

L       Sh. 

Eg. 

19    1 

II.      Oc 

Dis. 

aa     1  26 

IIL    Tp. 

Eg. 

^ 

NoTK.— In.  denotes  ingreM;  Eg.,  egreas;  Di».,  diaappearanoe ;  Re.,  teappearance;  Be,  eolipae. 

Oc.  denotes  oocultation;  Tr.,  transit  of  the  sateUlte;  Sh..  transit  ofbhe  ahadow;  *  Yiaible  at  Wsshlngtoa. 
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WASHINGTON  MEAN  TIME. 

JANUARY. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescofs, 

I. 

r^' 

I 

„  r^ 

W' 

ti  ; 

11. 

r^ . 

I 

V               ( H  Not  Eclinacd 

^  • 

¥  m                           r^                         1     x^vrb    J_il^lipCK3ua 

Configurations  at  11^  for  an  Inverting  Telescope. 

D«y. 

West 

BMt 

1    O  1' 

3-                     O      ^ 

•8| 

•3                 4-            O-l          8* 

3| 

4-             i   1-      O 

4| 

4-                                            "8      O       '3  -1 

5 

4*            '                                !•             O                   '8           -3 

6 

•4                                                        80'       !•                 3- 

7 

8 

•4                              '8          '1       O     3- 

•4           3-                     O   *; 

91 

3-                  -4             O               8- 

•1    • 

10 

•3    2-         1-    O     -4 

11 

•8           O    "3  -1                '4 

18 

1-           O                   -8            -3          '4 

13 

O    8-    1-                   3-                        '4 

14 

2-            -1        O         3-                                              4* 

15 

3*                  O     1-                                              4- 

•3  • 

16 

3-                                   Ol              8-                    A'                                         1 

17  lOl- 

•3           2-          O                   4- 

18    04- 

•2             O      1 

•3  • 

19  1 

4-        !•           O                  -2        '3 

20  1 

4-                                        O     8-     •!                3- 

81 

4-                               8-         '1           O             3-                                                                  1 

82 

4-                                               3-              O       1- 

•3  • 

83| 

•4                    3-                            -1  O                  8- 

34    Ol- 

•4                 -3                 8-      O 

85 

•4           '8             03 

•1   • 

86 

^\     O               -8      -3 

27 

O          'i  -4              3- 

28| 

8-  1-              O                3-                -4 

89 

3-    -2  0          1-                                        -4                            1 

30 

3-            •! 

c 
•  c 

3                      -8                                   -4 

31 

•3                      8 

)1-                                                      4- 

1 
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FEBRUABY. 

cl      h    m     g 

d      h    m     8 

d      h   m     8 

1      9  43 

I.    •  Oc. 

Di8. 

11      1    3 

II.     Sh. 

In. 

itO     0  49 

I. 

Sh. 

In. 

12  58    2.1 

I.    •Eo. 

Re. 

1  33 

II.     Tr. 

Eg. 

1  12  13.9 

II. 

Ec 

Re. 

15  54 

TIT.    Oc. 

Dis. 

3  17 

I.       Tr. 

In. 

1  51 

I. 

Tr. 

Eg. 

18  34 

ITT.    Oc. 

Re. 

3  49 

II.     Sh. 

Eg. 

3    6 

I. 

Sh. 

D&. 

20    3  26.8 

UI.    Ec. 

Dis. 

4  25 

I.       Sh. 

In! 

20  48 

I. 

Oc 

22  41  32.6 

III.    Ec. 

Re. 

5  33 

I.       Tr. 

Eg. 

ai     0  16    7.3 

I. 

Ec. 

Re. 

*^     1  59 

II.     Oc. 

Dis. 

6  42 

I.    •  Sh. 

Kg. 
Du. 

14  33 

n. 

Tr. 

In. 

6  43  41.3 

II.  •  Eo. 

Re. 

13     0  28 

I.       Oc. 

17    0 

n. 

Sh. 

In. 

7    0 

I.    •Tr. 

In. 

3  51  29.8 

I.       Ec. 

Re. 

17  19 

n. 

Tr. 

Eg. 

8    2 

I.    *  Sh. 

In. 

928 

m*  Tr. 

In. 

18    4 

L 

Tr. 

In. 

9  17 

I.    •Tr. 

Eg. 

12  11 

III.^  Tr. 

Eg. 

19  18 

I. 

Sh. 

In. 

10  18 

I.    •8h. 

Eff. 
Du. 

14    6 

III.^  Sh. 

IlK 

19  46 

IL 

Sh. 

Eg- 

3     4  10 

I.       Oc. 

16  56 

III.    Sh. 

Eg. 
Du. 

20  19 

L 

Tr. 

Eg. 

7  26  52.0 

I.    *  Ec. 

Re. 

17  36 

II.     Oc. 

21  35 

I. 

Sh. 

I*. 

Dm. 

1 

20  20 

n.      Tr. 

In. 

21  45 

I.       Tr. 

In. 

39   15  16 

I. 

Oc 

22  25 

II.      8b. 

In. 

22  36  49.3 

IT.     Ec. 

Re. 

18  45    6.9 

I. 

Ec. 

Re. 

23    5 

II.     Tr. 

Eg. 

22  54 

I.       Sh. 

In. 

98     3    0 

m. 

Oc 

Die. 

4     1  11 

U.     Sh. 

Eg. 

13     0    0 

I.       Tr. 

Eg. 

5  44 

III. 

Oc 

Re. 

1  28 

I.       Tr. 

In. 

1  11 

I.       Sb. 

Du. 

8    5  53.6 

III.* 

'Ec. 

Die. 

2  30 

I.       Sh. 

In. 

18  56 

1.       Oc. 

9  19 

n. ' 

Oc 

Die. 

3  44 

I.       Tr. 

Eg. 

22  20  23.0 

I.       Ec 

Re. 

10  47  43JSt 

III.' 

Ec 

Re. 

4  46 

I.       Sh. 

Eff. 
Du. 

14   12    2 

II.  •  Tr. 

In. 

12  32 

L  • 

Tr. 

In. 

22  38 

I.       Oc. 

14  22 

II.  •  Sh. 

In. 

13  46 

I.  ■ 

^Sb. 

In. 

9     1  55  50.0 

I.       Ec. 

Re. 

14  48 

IT.     Tr. 

Eg. 

14  29  56.5 

n. 

Ec 

Re. 

5  50 

m.    Tr. 

In. 

16  12 

I.       Tr. 

In. 

14  47 

• 

I. 

Tr. 

Eg. 

8  31 

III.^  Tr. 

Eg. 

17    8 

11.      Sh. 

Eg. 

16    3 

I. 

Sh. 

Eff. 
0w. 

10    7 

III.*  8b. 

In. 

17  22 

I.       Sb. 

In. 

34     9  44 

I.  • 

'Oc 

12  55 

III.*  Sh. 

Eff. 
Du. 

18  28 

I.       Tr. 

Eg. 

13  13  59.3 

I.  • 

Ec 

Re. 

15  11 

II.     Oc. 

19  39 

I.       Sh. 

Eg. 
I&. 

M     3  50 

n. 

Tr. 

In. 

19  55 

I.       Tp. 

In. 

19   13  24 

I.       Oo. 

6  19 

u. 

Sh. 

In. 

20    1  28.8 

II.     Ec. 

Re. 

16  49  21.7 

I.       Ec. 

Re. 

6  35 

n.  • 

'Tr. 

Eg. 

20  59 

I.       Sb. 

In. 

23  13 

III.    Oc. 

Dis. 

7    0 

I.  • 

Tr. 

i2: 

22  11 

I.       Tr. 

Eg. 

16     1  56 

III.    Oc 

Re. 

8  15 

I.  • 

'  Sh. 

In. 

23  15 

I.       Sh. 

Eg. 

4    4  59.6 

III.    Ec. 

Dis. 

9    5 

II.  • 

'Sh. 

Eg. 

6   17    5 

I.       Oc. 

Du. 

6  45  35.0 

in.*  Ec 

Re. 

9  16 

L  * 

Tr. 

Eg. 

20  24  42.3 

I.       Ec. 

Re. 

6  50 

II.  •  Oc. 

Dis. 

10  32 

I.  • 

'Sh. 

E^. 
D». 

y     9  33 

II.  *  Tr. 

In. 

10  40 

I.    •Tr. 

In. 

3«     4  12 

I. 

Oc 

11  44 

II.  *  Sb. 

In. 

11  51 

I.    •  Sb. 

In. 

7  42  59.5 

I.  * 

Ec. 

Re 

13  19 

II.  *  Tr. 

Eg. 

11  54  32.3 

IT.  •  Ec. 

Re. 

17    0 

in. 

Tr. 

In. 

14  22 

I.    •Tr. 

In. 

12  55 

I.    'Tr. 

Eg. 

19  45 

TTI. 

Tr. 

Eg. 

14  30 

11.  *  Sb. 

Eg. 

14    8 

I.    'Sb. 

Du. 

22    6 

m. 

Sb. 

In. 

15  28 

I.       Sb. 

In. 

IT     7  52 

I.    •Oc 

22  34 

n. 

Oc 

Die. 

16  38 

I.       Tr. 

Eg. 

11  18  13.5 

I.    •Ec 

Re. 

37     0  58 

III. 

Sh. 

Eg. 

17  44 

I.       Sb. 

Eff. 

DlB. 

18     1  17 

n.     Tr. 

In. 

128 

I. 

Tr. 

S! 

8   11  33 

I.    *  Oc. 

3  41 

II.     Sb. 

In. 

244 

I. 

Sh. 

In. 

14  53  40.0 

I.    •Ec. 

Re. 

4    3 

n.     Tr. 

Eg. 

3  44 

I. 

Tr. 

Eg. 

19  31 

J 11.    Oc. 

Du. 

5    8 

I.       Tr. 

In. 

3  47  37.8 

II. 

Ec 

K. 

22  13 

III.    Oc 

Re. 

620 

I.    •  Sh. 

In. 

5    1 

I. 

Sh. 

E?- 
Du. 

0     0    4  24.5 

in.    Ec. 

Dis. 

627 

II.  •  Sb. 

Eg. 

22  41 

I. 

Oc 

2  43  45.3 

in.    Ec. 

Re. 

7  23 

I.    •Tr. 

Eg. 

38     2  11  54.0 

I. 

Ec 

Re. 

4  23 

11.     Oc. 

Dis. 

8  37 

I.    •  Sh. 

Eff. 
Du. 

17    7 

II. 

Tr. 

In. 

8  49 

I.    •Tr. 

In. 

1«     2  20 

I.       Oc. 

19  38 

n. 

Sh. 

In. 

9  19    7.3 

II.  •  Ec. 

Re. 

5  47  13.2 

I.       Ec. 

Re. 

19  52 

II. 

Tr. 

Eg. 

9  56 

I.    •  Sb. 

In. 

13  12 

III.^  Tr. 

In. 

19  56 

I. 

Tr. 

I£ 

11    5 

I.    •Tr. 

Eg. 

15  55 

m.    Tr. 

Eg. 

21  13  • 

I. 

Sh. 

In. 

12  13 

I.    •Sb. 

Eg. 

18    6 

m.   Sb. 

In. 

S3  12 

I. 

Tr. 

Eg. 

10     6    0 

I.       Oc. 

DU. 

20    4 

II.     Oc. 

Dis. 

32  24 

n. 

Sh. 

^• 

9  22  30.7 

I.    •Ec. 

Re. 

20  57 

III.    Sh. 

Eg. 

23  30 

L 

Sh. 

Eg. 

22  47 

II.      Tr. 

In. 

23  36 

I.       Tr. 

In. 

KoTB..-.In.  denotes  iagress;  Eg.,  egress;  Dis.,  disappearsnce;  Be.,  reappearance;  Eo.,  edlpse. 

pc.  denotes  occoltstion;  Tr.,  transit  of  the  satellite;  Bh.,  transit  of  the  shadow;  *Tlslbls  a*  WssUngtUL 
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WASHINGTON  MEAN  TIME. 

FEBRUARY. 

Phases  of 

the 

Eclipsi 

^s  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

c^ 

T 

• 

I 

"    p 

N 

kj 

t; 

^       d        r 
/       •          • 

II. 

r\ 

T 

• 

I 

f^ 

H  Not  Eclipsed. 

1 

Ki) 

L. 

Configurations 

at  10^  20^  for  an  Inverting  Telescope, 

THj. 

West. 

BMt. 

1 

•2         -3     O 

4-                     l   • 

2 

1-    O          -8        -3 

4- 

3 

O          li 

•3 

4 

2-  1-      4-     O                    3- 

5       . 

4- 

•23-  O            1- 

6| 

4 

. 

3- 

•I          O                      "8 

r|08- 

4- 

•3 

O     1- 

8 

1 

•4 

•2       -3    -1  O 

9 

o  1- 

•4 

O        2        -3 

10  1 

•4 

O      -1       2- 

•3 

12    O  3- 

•42-      1  •           C 
•2         C 

)                       3- 

\      1 

13 

3 

•1           O                    '2  -4 

14 

•3 

02'      V 

•4 

15 

2-       -3     -1      O 

•4 

16 

lO'        -3 

'4       -2   • 
'3                     4*            -1    • 

17 

18  1 

c 

)                  2- 

21-       C 

)                           3- 

4- 

19 

•2          Qy       -1            4- 

20  1 

3*         1- 

c 

>     4-           -2 

21 

•3 

4- 

)     2-    I- 

22 

4- 

%           1 

c 
c 

23 

4- 

)   1- 

•2  9    -3   • 

24 

4- 

c 

)                   2- 

3                                       •]    • 

25 

•4 

2-  1- 

)                              3 

1 

26  1 

•4 

•2 

c 
c 

^        •  t 

27| 

•4 

3-     i- 

)        -2 

- 

28 

3- 

•4               O    8-    1' 

(, 
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WASHINGTON  MEAN  TIME. 

MARCH. 

d      h    m     ■ 

d      h   m     B 

d      h   m     e 

I    17    9 

I.       Oc. 

Dis. 

11    14  22 

I.       Sh. 

Eg. 

S9     346 

n.     Tp. 

Eg. 

20  40  54.2 

I.       Ec. 

Re. 

14  23 

U.     Sh. 

4 
Dtt. 

356 

L       Tp. 

Ei- 

9     6  51 

IIL»  Oc. 

DiB. 

1»     8    1 

I.    •Oc 

5  15 

I.       Sh. 

Eg. 

936 

III.*  Oc. 

Re. 

11  34  35.7 

I.    •£€. 

Re. 

6  19 

U.     Sh. 

4 

1150 

n.  ♦Oc. 

DiB. 

13     0  52 

III.    Tp. 

In. 

22  56 

I.       Oc 

12    6  14.8 

m.»  Ec. 

Dis. 

3.38 

in.    Tp. 

Eg. 
Dm. 

dS     2  28  18.3 

I.       £c 

Re. 

14  24 

I.       Tr. 

In. 

3  40 

n.     Oc 

18  51 

lU.    Oc 

DiB. 

14  49  18.0 

III.    Ec. 

Re. 

5  15 

I.       Tp. 

In. 

19  35 

II.     Oc 

DiB. 

15  42 

I.       8h. 

In. 

6    7 

III.    Sh. 

In. 

20    9 

L       Tp. 

In. 

16  40  ' 

I.       Tr. 

Eg. 

6  35 

I.       Sh. 

In. 

21  27 

I.       Sh. 

In. 

17    5  20.0 

II.     Ec. 

Re. 

7  31 

I.    -Tp. 

Eg. 

21  40 

m.  Oc 

Re. 

17  50 

I.       Sh. 

Eg. 

DlB. 

8  51 

I.    •  Sh. 

Eg. 

22  25 

I.       Tp. 

Eg. 

8   11  38 

I.       Oc 

8  58  24J2 

II.  •  Ec 

Re. 

23  44 

I.       Sh. 

Eg. 
D». 

15    9  46.9 

I.       Ec. 

Re. 

9    1 

m.^  Sh. 

Eg. 
Du. 

94     0    7  18.1 

lU.    Ec. 

4     625 

II.     Tp. 

In. 

14     2  30 

I.       Oc 

0  51  2a2 

n.  •  Ec 

Re. 

853 

I.    •Tr. 

In. 

6    3  30.3 

I.       Ec. 

Re. 

2  53  57.5 

m.  Ec 

Re. 

8  57 

II.  •  8h. 

In. 

22  20 

II.     Tp. 

In. 

17  25 

I.       Oc. 

DlB. 

9  10 

II.  ♦  Tp. 

Eg. 

23  44 

I.       Tp. 

In. 

20  57  10.5 

I.       Ec 

Be.     1 

10  11 

I.    •  SK: 

In. 

19     0  55 

U.     Sh. 

In. 

M    14  20 

n.     Tp. 

Id.     t 

11    9 

I.    ♦Tr. 

Eg. 

1    4 

I.       Sh. 

In. 

14  38 

I.       Tp. 

In. 

11  43 

II.  •  Sh. 

Eg. 

1    6 

II.      Tp. 

Eg. 

15  56 

I.       Sh. 

In. 

12  28 

I.    'Sb. 

Eg. 

DlB. 

2    0 

I.    .  Tp. 

Eg. 

16  52 

U.     Sh. 

In. 

9     6    6 

I.       Oc. 

320 

I.       Sh. 

Eg. 

16  54 

L       Tp. 

Eg- 

9  38  47.4 

I.    •  Ec. 

Re. 

3  41 

II.     Sh. 

4 
Du. 

17    6 

II.     Tp. 

^. 

20  54 

in.    Tp. 

In. 

20  59 

I.       Oc. 

16  13 

L       Sh. 

Eg. 

23  40 

IIL    Tp, 

Eg, 
Du. 

1«     0  32  31.0 

I.       Ec. 

Re 

19  39 

II.     Sb. 

Eg. 

•     1    6 

II.      Oc 

14  47 

III.    Oc. 

DiB. 

M     7  43 

rv.*Tp. 

J£. 

2    7 

lU.    Sh. 

In. 

16  58 

II.     Oc 

DiB. 

7  48 

IV.*  Tp. 

Eg. 
Db. 

3  21 

I.       Tp. 

In. 

17  34 

III.    Oc. 

Re. 

11  54 

I.    •Oc 

4  39 

I.       Sh. 

In. 

18  13 

I.       Tp. 

In. 

15  26  10.4 

L       Ec 

Re. 

5    0 

III.    Sh. 

Eg. 

19  32 

I.       Sh. 

In. 

19  19 

rv.  Sh. 

In. 

5  37 

I.       Tp. 

Ei. 

20    6  51.0 

III.    Ec 

DiB. 

20  45 

IV.    Sb. 

Eg. 

6  23    1.2 

II.      Ec. 

Re. 

20  28 

I.       Tp. 

Eg. 

97     854 

II.  *0c 

DiB. 

6  56 

I,    •  Sh. 

Eg. 

DiB. 

21  49 

I.       Sh. 

Eg. 

8  59 

III.*  Tp. 

In. 

y     035 

I.       Oc 

22  16    5.8 

II.     Ec. 

Ri. 

9    8 

I.    •Tp. 

In. 

4    7  42J2 

I.       Ec 

Re. 

22  52  19.2 

III.    Ec. 

Re. 

10  25 

I.    'Sh. 

In. 

*  19  43 

II.     Tp. 

In. 

17   15  28 

I.       Oc 

DiB. 

11  24 

I.    *Tp. 

Eg. 

21  50 

I.       Tp. 

In. 

19    1  23.4 

I.       Ec. 

Re. 

11  48 

ni.*  Tp. 

Eg. 

22  16 

II.      Sh. 

In. 

18   10  28  28.9 

IV.  •  Ec 

DiB. 

12  42 

I.       Sh. 

Eg. 

22  28 

II.     Tp. 

Eg. 

11  27  13.3 

IV.*  Ec 

Re. 

14    7 

III.    Sh. 

iS 

23    8 

I.       Sh. 

In. 

11  40 

n.  •  Tp. 

In. 

14    9  10.3 

U.     Ec 

Re. 

8     0    6 

I.       Tp. 

Eg. 

12  41 

I.       Tp. 

In. 

17    3 

III.    Sh. 

Eg. 
Dk 

1    2 

II.      Sh. 

Eg. 

14    1 

I.       Sh. 

In. 

38     624 

I.       Oc 

1  25 

I.       Sh. 

4 

DlB. 

14  14 

II.     Sh. 

In. 

9  55    4.5 

I.    •Ec 

Re. 

19    4 

I.       Oc 

14  26 

II.      Tp. 

Eg. 

a»     3  37 

I.       Tp. 

In. 

22  36  42.6 

I.       Ec 

Re. 

14  57 

I.       Tp. 

Eg. 

3  41 

XL     Tp. 

In. 

•   10  47 

in.»  Oc 

DU. 

16  17 

I.       Sh. 

Eg. 

4  53 

I.       Sh. 

In.     1 

13  33 

III.    Oc 

Re. 

17    0 

II.     Sh. 

Dui, 

553 

I.       Tp. 

Eg.     i 

14  23 

II.      Oc 

DiB. 

1*     9  57 

I.    'Oc 

6  11 

n.     Sh. 

iS! 

16    6  29.5 

III.    Ec 

DiB. 

13  30  23.6 

I.       Ec. 

Re. 

6  27 

n.     Tp. 

Eg. 

16  18 

I.       Tr. 

In. 

80     4  54 

in.    Tp, 

In. 

7  10 

I.    •Sh. 

Eg. 

17  37 

I.       Sh. 

In. 

6  16 

II.      Oc 

DiB. 

858 

11.  •  Sh. 

it 

16  34 

I.       Tp. 

Eg. 

7  10 

I.    ♦Tp. 

In. 

80     0  53 

I.       Oc 

16  50  45.7 

III.    Ec 

Re. 

7  42 

III.*  Tp. 

Eg. 

4  24    4.2 

I.       Ec 

Re. 

19  40  43.1 

II.      Ec 

Re 

8  30 

I.    *  Sh. 

In. 

22    6 

I.       Tp. 

In. 

19  54 

I.       Sh. 

Eg. 

926 

I.    •  Tp. 

Eg. 

22  14 

U.     Oc. 

DiB. 

10     1  25 

IV.    Sh. 

ii!: 

10    7 

III.*  Sh. 

III! 

23    0 

in.  Oc 

DiB. 

225 

IV.    Sh. 

Eg. 

DlB. 

10  46 

I.    *  Sh. 

Eg. 

23  22 

I.       Sh. 

In. 

13  33 

I.       Oc. 

11  33  47.2 

II.  *  Ec 

rS. 

31      0  22 

I.       Tp. 

Eg. 

17    5  35.2 

I.       Ec. 

Re 

13    2 

III.    Sh. 

Eg. 

1  39 

I.       Sh. 

Eg. 

11     9    1 

II.  •  Ti-. 

In. 

ill     4  26 

I.       Oc 

DiB. 

1  50 

111.    Oc. 

Re. 

10  47 

I.    'Tp. 

In. 

7  59  18.2 

I.    *  Ec 

Re. 

3  26  51i> 

II.     Ec. 

Re. 

11  36 

II.  *  Sh. 

In. 

aa    1   0 

II.      Tp. 

In. 

4    8  20.9 

UI.    Ec. 

DiB. 

11  47 

II.  *•  Tp. 

Eg. 

1  40 

I.       Tr. 

In. 

6  56  11.3 

ni.^  Ec 

Re. 

12    6 

I.    *  Sh. 

In. 

2  58 

I.       Sh. 

In. 

19  23 

I.       Oc. 

DiB. 

13    3 

I.       Tr. 

Eg. 

3  33 

II.      Sh. 

In. 

22  52  55.9 

I.       Ec. 

Re. 

NoTB.<i— In.  denotes  Ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eelipae. 

Oc.  denotes  occulution;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Wasbingteai! 
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WASHINGTON  MEAN  TIME. 

MARCH. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

A    '. 

I 

"  r^ . 

r 

• 

9 

• 

*e7  • 

II. 

r^  ' 

I 

V     ^ 

d  r 

•  • 

^  • 

^ 

■ 

Configurations  at  Id^  for  an  Inverting  Telescope. 

Day. 

West. 

Bast. 

1  1 

•32  •      -l         O    -4 

2  1 

•2  0*3   1-                 -4 

3 

•1  O                    '3     -3              -4 

I  lO  1* 

2-  O                               3- 

•4 

5  1 

•2                O    •!      3- 

4- 

6 

3-   1-        O          -2 

4- 

7 

3-                                  O            \                            4- 

8  1 

•3          -12-            O                        4- 

9  1 

•2  -a©-      1- 

10 

4-            1      O                    '2  -3 

11  |0  8* 

4-                                     I  O  •                               3- 

12 

4-                                    2                   O                 3- 

'\m 

13 

4-                                                   3 -I-     O       2 

14  1 

•4                         3-                                O          -1    2- 

• 

15  1 

•4            -3         *;.         o 

16  1 

•4                    -2   -3    O           I- 

17 

■4              \J                             -3 

• 

18  1 

20  •  1*    -4                      -3 

19  1 

2-                     O                     3-        -4 

•!• 

20  1 

,?o 

-4                     '2% 

21  1 

3-                              O       -1         2- 

•4 

22  1 

•3             «;.       o 

4- 

23 

•2-3          O              l 

4- 

24  1 

•1           O                 <?                    4- 

25  1 

26  04- 

c 

2-               -1  C 

)     ";.       4-           -3 

)                           3- 

) 

•2» 

27    Ol- 

03-                                     4-                        C 

28  1 

4-                3-                           O     1              2-     . 

29 

4-                       -3         1-             2-      O 

30  1      . 

1          1 

4-                                             \                O            -1 

31 

.4                                            '1            O           -S^ 
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WASHINGTON  MEAN  TIME. 

APRIL. 

d      h    m     ■ 

d      h    m     ■ 

d      h   m     8 

1    16  36 

I.       Tr. 

In. 

11      1    5 

III. 

Sh. 

Eff. 

91      6  18 

I.       Tp. 

Eg. 

dL 

17    2 

II.      Tr. 

In. 

10  20 

I.    * 

'  Oc. 

Dis. 

6  19 

n.     Oc 

17  51 

L       Sh. 

In. 

13  46  29.2 

I. 

Ec. 

Re. 

7  24 

I.    -Sh. 

Eg. 

18  52 

I.       Tr. 

Eg. 

la     2  28 

IV. 

Tp. 

In. 

11  13    7.5 

n.    Ec 

1&. 

19  30 

U.      Sh. 

In. 

323 

IV. 

Tp. 

Eg. 

11  42 

in.  Oc 

DlB. 

19  49 

II.      Tr. 

Eg. 

7  33 

I.    * 

Tp. 

In. 

14  36 

in.  Oc 

Re. 

20    8 

I.       Sh. 

Eg. 

8  43 

I.    • 

'  Sh. 

In. 

16    9  43.7 

III.    Kc 

DiB. 

22  17 

TI.     Sh. 

Eff. 
Di0. 

9    8 

II.  • 

'  Tp. 

In. 

19    1    1.7 

in.  Ec 

Re. 

SI    13  52 

I.       Oc. 

9  49 

I.    " 

Tp. 

Eg. 

99     1  20 

I.       Oc 

Dis. 

17  21  54.9 

L       Ec 

Ke. 

11    0 

1.    • 

'  Sh. 

Eg. 

4  39  52.7 

I.       Ec 

Re. 

8   11    5 

I.    -Tr. 

In. 

11  28 

II. 

Sh. 

In. 

22  31 

I.       Tp. 

Id. 

11  34 

n.     Oc. 

Dis. 

11  55 

II. 

Tp. 

Eg. 

23  36 

L       Sh. 

Id. 

12  20 

I.       Sh. 

In. 

13  16 

IV. 

Sh. 

In. 

98     048 

I.       Tp. 

Eg. 

13    8 

III.    Tr. 

In. 

14  15 

II. 

Sh. 

Eg. 

1  17 

n.     Tp. 

I^ 

13  21 

I.       Tp. 

Eg. 

15    4 

IV. 

Sh. 

Eg. 

1  52 

L       Sh. 

Eg. 

14  :?7 

I.       Sh. 

Eg. 

13     4  50 

I. 

Oc. 

Dis. 

325 

n.    Sh. 

Id. 

15  59 

HI.    Tp. 

Eg. 

8  15  27.6 

I.  • 

'  Ec. 

Re. 

4    4 

n.     Tp. 

Eg. 

16  44  34.3 

II.     Ec. 

Re. 

14     2    2 

I. 

Tp. 

In. 

6  12 

n.    Sh. 

D&. 

16  49 

IV.    Oc. 

Dis. 

3  12 

I. 

Sh. 

In. 

19  50 

I.       Oc. 

17  31 

IV.    Oc. 

Be. 

3  36 

II. 

Oc. 

Dis. 

23    8  48.5 

L       Ec^ 

R«. 

18    7 

111.    Sh. 

In. 

4  18 

I. 

Tp. 

Eg. 

94    17    1 

I.       Tp. 

Id. 

21    4 

III.    Sh. 

Eff. 

Dl8. 

5  29 

I. 

Sh. 

Eg. 

18    5 

I.       Sh. 

Id. 

4     4  24  46.1 

IV.    Ec. 

7  26 

III.* 

'  Oc. 

Dis. 

19  18 

I.       Tp. 

Du. 

5  51    2.1 

IV.     Ec. 

Re. 

8  37  40.8 

11.  * 

'  Ec. 

Re. 

19  41 

n.     Oc 

8  22 

I.    -Oc. 

Dis. 

10  18 

Til.* 

'  Oc. 

Re. 

20  21 

L       8h. 

Eg. 

11  50  48.2 

I.       Ec. 

Re. 

12    9  37.2 

111. 

Ec. 

Dis. 

9tf     0  30  62.3 

II.     Ec 

Re. 

A     5  35 

I.       Tp. 

In. 

14  59  46.8 

HI. 

Ec 

Re. 

1  53 

IIL    Tp. 

Id. 

6  24 

II.      Tr. 

In. 

23  20 

I. 

Oc. 

Dis. 

4  48 

in.    Tp. 

Eg- 

6  49 

I.       Sh. 

In. 

1«     2  44  17.7 

I. 

Ec 

Re. 

6    6 

ni.    Sh. 

S. 

7  51 

I.    'Tp. 

Eg. 

20  32 

I. 

Tp. 

In. 

9    7 

Ill.»  Sh. 

Eg. 

8  49 

n.  •  Sh. 

In. 

21  41 

I. 

Sh. 

In. 

14  20 

I.       Oc 

Dis. 

9    6 

I.    •  Sh. 

Eg. 

22  31 

II. 

Tp. 

In. 

17  37  38.9 

I.       Ec 

Re. 

9  11 

II.  •  Tp. 

Eg. 

22  48 

I. 

Tp. 

Eg. 

98    11  31 

I.       Tp. 

Id. 

11  36 

II.      Sh. 

e|. 

DlB. 

23  58 

I. 

Sh. 

Eg. 

12  34 

I.       Sh. 

Id. 

«     2  51 

I.       Oc. 

16     0  47 

n. 

Sh. 

In. 

13  48 

I.       Tp, 

Eg. 

6  19  47.4 

I.       Ec. 

Re. 

1  18 

II. 

Tp. 

Eg. 

14  40 

n.     Tp. 

Id. 

7     0    4 

I.       Tr. 

In. 

3  34 

II. 

Sh. 

e|. 

Du. 

14  50 

I.       Sh. 

Eg. 

054 

II.      Oc. 

Dis. 

17  50 

I. 

Oc. 

16  44 

IT.     Sh. 

I£ 

1  17 

I.       Sh. 

In. 

21  13  15.0 

I. 

Ec 

Re. 

17  27 

11.     Tp. 

Eg. 

220 

I.       Tr. 

Eg. 

IT    15    2 

I. 

Tp. 

In. 

19  31 

n.     Sh. 

Eg. 

3  11 

HI.    Oc. 

Did. 

16  10 

I. 

Sh. 

In. 

97     8  50 

I.    •Oc 

Dis. 

3  34 

I.       Sh. 

Eg. 

16  57 

n. 

Oc. 

Dis. 

12    6  34.9 

L       Ec 

Re.    1 

6    2 

III.    Oc. 

Re. 

17  18 

I. 

Tp. 

Eg. 

98     6    1 

I.       Tp. 

Id.     j 

6    2  15.6 

II.     Ec. 

Re. 

18  26 

I. 

Sh. 

Eg. 

7    2 

L       Ah. 

In      ! 

8    8  53.2 

III.^  Ec. 

Dis. 

21  35 

in. 

Tp. 

S! 

8  18 

L    •Tp. 

Eg. 

10  57  53.8 

III.*  Ec. 

Re. 

21  55  24.7 

II. 

Ec 

Re 

9    3 

IT.  •  Oc. 

Dis. 

21  21 

I.       Oc. 

Dis. 

18     0  28 

III. 

Tp. 

Eg. 

9  19 

I.    *  Sh. 

Eg- 

8     0  48  38.6 

I.       Ec. 

Re. 

2    6 

III. 

Sh. 

In. 

13  48  36.6 

U.     Ec 

Re. 

18  34 

I.       Tp. 

In. 

5    6 

TIT. 

Sh. 

Eff. 
Du. 

16    1 

in.  Oc 

Dis. 

19  46 

I.       Sh. 

In. 

12  20 

I. 

Oc. 

18  56 

UL    Oc 

Be. 

19  46 

II.     Tr. 

In. 

15  42    6.5 

I. 

Ec 

Re. 

20    9  3a3 

m.  Ec 

I^ 

20  50 

I.       Tp. 

Eg. 

!•     9  31 

I.  * 

'  Tp. 

In. 

21  50 

IV.    Tp. 

In. 

22    3 

I.       Sh. 

Ei. 

10  38 

I.  * 

^Sh. 

In. 

23    2    4.1 

in.  Ec 

Re. 

22    9 

II.      Sh. 

In. 

11  48 

I. 

Tp. 

Eg. 

23  21 

IV.    Tp. 

E^. 
Du. 

22  33 

II.     Tp. 

Eg. 

11  54 

II. 

Tp. 

In. 

90     320 

I.       Oc 

•     0  56 

II.      Sh. 

Eff. 
DVs. 

12  55 

I. 

Sh. 

Eg. 

6  35  24.0 

I.       Ec 

Re. 

15  51 

I.       Oc. 

14    6 

IT. 

Sh. 

In. 

7  14 

IV.    Sh. 

Id. 

19  17  36.5 

I.       Ec. 

Re. 

14  41 

II. 

Tp. 

Eg. 

9  19 

IV.  •  8h. 

Eg- 

10   13    3 

I.       Tp. 

In. 

16  53 

II. 

Sh. 

Eff. 
Du. 

30     0  31 

I.       Tp. 

2! 

14  15 

I.       Sh. 

In. 

90     6  50 

I. 

Oc. 

1  31 

I.       Sh. 

In. 

14  15 

n.    Oc. 

Dis. 

10  11    3.6 

I.  * 

'  Ec. 

Re. 

2  48 

I.       Tp. 

Eg. 

15  19 

I.       Tr. 

Eg. 

12    2 

IV. 

Oc 

Dis. 

3  48 

I.       Sh. 

Eg. 

16  32 

I.        Sh. 

Eg. 

13  18 

IV. 

Oc. 

Re. 

4    4 

n.     Tp. 

Id! 

17  20 

III.    Tp. 

In. 

22  24    9.4 

IV. 

Ec. 

Dis. 

6    3 

n.      Sh. 

Id. 

19  19  59.1 

II.      Ec. 

Re. 

ai     0  11    0.0 

IV. 

Ec 

Re. 

6  51 

n.     Tp. 

Eg- 

20  12 

III.    Tr. 

Eg. 

4    1 

I. 

Tp. 

In. 

850 

11.  •  Sh. 

Eg. 
D&. 

22    6 

III.    Sh. 

In. 

5    7 

I. 

Sh. 

In. 

21  50 

I.       Oc 

KOTfc.~Ini.  denotes  ingrafts;  Eg.,  egreM;  Di».,  disappearanoe;  Ke.,  reappearanoe;  Be,  eclipse. 

Oo.  denotoa  oocnltotion;  Tr.,  <)raiMit  of  the  tateUite;  Sh.,  transit  of  the  shadow;  *  Visihle  at  WashiBftQa. 


JUPITER'S  SATELLITES,  1883. 


449 


WASHINGTON  MEAN  TIME. 


APRIL. 


Phtues  of  the  Eclipses  of  the  Satellites  for  an  Jhoerting  Telescope. 


I. 


III. 


II. 


IV. 


d    r 


Coi^igurations  at  9*^  30™  ybr  an  Inoerting  Tdescope. 


D19. 


Weat. 


Bart. 


1| 


•3 


8| 


3| 


8- 


1 O 


.4  .9 


5 


1-80 


.4 


6 


7| 


8 


O 


•8 


I*     • 


10 


•«    O 


4* 


n\ 


13  I O  1-  0  2- 


3- 


01 


4-    -9 


4-     O 


13 


•8       * 


O    -1 


14 


O      -3 


15 


13 


•  i(j  • 


16 


17 


J8 
19 


1-    3- 


•4 


1    O 


•9 


lO-3 


•  33  • 


•04 


21 


33 


03 


•4 


■1     3-  -3 


33 


34 


1-3- 


85 

36  I 

30 


•8 


O  1-  2- 


•3 


'31-   O 
_± O 

1-  a-    O 


•3 


T9 


29 


450 


JUPITER'S  SATELLITES,  1883. 


WASHINGTON  MEAN  TIME. 

MAY. 

1 

d      h    m     8 

d      h    m     ■ 

d      h   m     ■ 

■ 

1      1     4  17.3 

I. 

Ec 

Re. 

11      0  47 

TT. 

Sb. 

E^. 
Die 

91    12  30 

U. 

Tr. 

In. 

19    1 

I. 

Tr. 

Id. 

12  51 

I. 

Oc 

13  54 

II. 

Sh. 

In.      ' 

20    0 

L 

Sb. 

In. 

15  57  21.9 

I. 

Ec 

Re. 

15  18 

IL 

Tr. 

Eg. 

21  18 

I. 

Tr. 

Eg. 

la    10    1 

I. 

Tr. 

In. 

16  43 

TT. 

Sb. 

e|. 

Du. 

22  16 

I. 

Sb. 

Eg. 

10  52 

L 

Sb. 

In. 

99     3  53 

L 

Oc 

22  26 

IT. 

Oc 

Dis. 

12  18 

L 

Tr. 

Eg. 

6  50  11.0 

I. 

Be. 

Re 

9     3    622.4 

II. 

Eo. 

Re 

13    9 

I. 

Sb. 

Eg. 

Dtt. 

98     1    2 

I. 

Tr, 

In. 

6  13 

in. 

Tr. 

lu. 

14  35 

TT. 

Oc 

1  44 

I. 

Sb. 

In. 

9    9 

III.^  Tr. 

Eg. 

18  59  42.4 

n. 

Ec 

Re 

3  19 

I. 

Tr. 

Eg. 

10    7 

TIT. 

Sb. 

In. 

18     0  45 

TTT. 

Oc 

Die 

4    2 

L 

Sb. 

Eg. 

13    8 

ITT. 

Sb. 

Eff. 
Du. 

3  43 

III. 

Oc 

Re. 

646 

n. 

Oc 

Die 

16  20 

I. 

Oc 

4    9  35.1 

in. 

Ec 

Die 

10  53    7.7 

IL 

Ec 

Re 

19  33    6.5 

I. 

Ec 

Re. 

7    4  1.5.1 

TTT. 

Ec. 

Re 

19  22 

TIT. 

Tr. 

In. 

8    13  31 

I. 

Tr. 

Id. 

7  21 

I. 

Oc. 

Die 

22    5 

in. 

Sb. 

In. 

14  28 

I. 

Sb. 

In. 

10  26    7.6 

I. 

Ec 

Re 

22  23 

I. 

Oc 

Dis. 

15  48 

I. 

Tr. 

Eg. 

14     4  31 

I. 

Tr. 

Tn. 

22  23 

m. 

Tr. 

Eg. 

16  45 

I, 

Sb. 

Eg. 

5  20 

L 

Sh. 

In. 

94     1  10 

in. 

Sh. 

Eg. 

17  28 

II. 

Tr. 

In. 

6  48 

I. 

Tr. 

Eg. 

1  18  55.8 

I. 

Ec 

R^ 

19  22 

n. 

Sb. 

Tn. 

7  38 

I.    • 

'  Sb. 

Eg. 

4    4 

IV. 

Oc 

Die 

20  15 

11. 

Tr. 

Eg. 

9  41 

11. 

Tr. 

In! 

6    8 

rv. 

Oc 

Be 

22    9 

TT. 

Sb. 

E9. 

11  17 

n. 

Sh. 

In. 

10  26  ia8 

IV. 

Ec 

1^8. 

4   10  50 

I. 

Oc 

Dw. 

12  28 

II. 

Tr. 

Eg. 

12  45  11.0 

IV. 

Ec 

Re 

14    2    1.2 

I. 

Ec 

Re. 

14    6 

n. 

Sh. 

Eg. 
Du. 

19  33 

I. 

Tr. 

In. 

ft     8    1 

I.    * 

Tr. 

In. 

1ft     1  52 

I. 

Oc 

20  12 

I. 

Sb. 

In. 

8  57 

I.    • 

^Sb. 

In. 

4  54  59.0 

I. 

Ec 

Re 

21  50 

I. 

Tr. 

Eg. 

10  18 

I. 

Tr. 

Eg. 

17  49 

IV. 

Tr. 

In. 

22  30 

I. 

Sb. 

Eg. 

11  14 

I. 

Sb. 

Ear. 
D18. 

19  42 

IV. 

Tr. 

Eg. 

9«     1  54 

IL 

Tr. 

S 

11  49 

II. 

Oc 

23    1 

I. 

Tr. 

iS 

3  12 

4  42 

n. 

Sh. 

In. 

16  24    8.2 

II. 

Ec 

Re. 

23  49 

I. 

Sb. 

Tn. 

n. 

Tr. 

Eg. 

20  22 

III. 

Oc 

Die 

16     1  13 

IV. 

Sb. 

In. 

6    1 

n. 

Sb. 

Eg. 

23  19 

III. 

Oc. 

Re. 

1  18 

L 

Tr. 

Eg. 

16  54 

I. 

Oc 

Die 

•     0    9  36.4 

lU. 

Ec. 

Dis. 

2    7 

I. 

Sb. 

Eg. 

19  47  46.0 

I. 

Ec 

Re 

3    3    9.4 

ITT. 

Ec 

Re. 

3  33 

rv. 

Sb. 

Eg. 
D^. 

98   14    3 

I. 

Tr. 

In. 

520 

I. 

Oc 

DlB. 

3  .58 

n. 

Oc. 

14  41 

I. 

Sb. 

In. 

8  30  47.9 

I.    • 

'  Ec 

Re. 

8  17  29.5 

n.  • 

Ec 

Re. 

16  20 

I. 

Tr. 

Eg. 

7     2  31 

I. 

Tr. 

Tn. 

14  57 

III. 

Tr. 

In. 

16  59 

I. 

Sb. 

Eg. 
D&. 

326 

I. 

Sh. 

In. 

17  56 

m. 

Tr. 

Eg. 

20  10 

n. 

Oc 

4  48 

I. 

Tr. 

Eg. 

18    6 

TTT. 

Sb. 

In" 

9T     0  11    1.0 

n. 

Ec 

Be 

543 

I. 

Sb. 

Eg. 

20  22 

I. 

Oc 

DiB. 

9  36 

TIT. 

Oc 

Die 

652 

TT. 

Tr. 

In. 

21  10 

III. 

Sb. 

Eg. 

11  24 

I. 

Oc 

Die 

7  50 

IV.* 

►Oc 

DiB. 

23  23  45.3 

I. 

Ec 

Re 

14  16  28.4 

I. 

Ec 

Re 

8  40 

n.  • 

'Sb. 

In. 

IT   17  31 

I. 

Tr. 

In. 

15    6  53.0 

TIT. 

Ec 

Be 

933 

IV.  • 

'  Oc 

Re 

18  18 

I. 

Sb. 

In. 

98     8  33 

I.    * 

'Tr. 

In.     1 

9  39 

n.  • 

Tr. 

Eg. 

19  48 

I. 

Tr. 

Eg. 

9  10 

I. 

Sb. 

In. 

11  28 

n. 

Sh. 

Eg. 

20  36 

I. 

Sb. 

Eg. 

10  50 

I. 

Tr. 

Eg. 

16  25  17.4 

IV. 

Ec 

Dis. 

23    5 

IT. 

Tr. 

In. 

11  28 

I. 

Sb. 

Eg. 

18  29  15.0 

IV. 

Ec. 

Re. 

18     0  35 

II. 

Sb. 

Tn. 

15  19 

n. 

Tr. 

2: 

23  61 

I. 

Oc. 

Dis. 

1  53 

IT. 

Tr. 

Eg. 

16  31 

n. 

Sh. 

In. 

8     2  59  40.9 

I. 

Ec 

Re. 

325 

II. 

Sh. 

Eg. 

18    7 

n. 

Tr. 

Eg. 

21    1 

I. 

Tr. 

In. 

14  52 

I. 

Oc. 

DiB. 

19  20 

IL 

Sh. 

Ei-    . 

21  54 

I. 

Sh. 

In. 

17  52  37.2 

I. 

Ec 

Re 

99     5  54 

I. 

Oc 

Die  ■ 

23  18 

I. 

Tp. 

Eg. 

1»    12    2 

I. 

Tr. 

In. 

8  45  ia3 

L 

£c 

Be. 

•     0  12 

I. 

Sh. 

Eg. 

12  46 

I. 

Sh. 

In. 

30     3    3 

L 

Tr. 

In. 

1  12 

n. 

Oc 

Die 

14  19 

I. 

Tr. 

Eg. 

3  38 

L 

Sb. 

In. 

5  41  54.6 

n. 

Ec. 

Re. 

15    4 

I. 

Sh. 

Eg. 
Die 

5  21 

L 

Tr. 

Eg. 

10  35 

TTf. 

Tr. 

In. 

17  22 

n. 

Oc 

5  56 

L 

Sb. 

e|. 

13  33 

III. 

Tr. 

Eg. 

21  35  19.9 

II. 

Ec 

Re. 

9  34 

IL 

Oc 

Die  , 

14    7 

ni. 

Sb. 

In. 

90     5  10 

III. 

Oc 

DiB. 

13  28  49.3 

il. 

Ec 

Be 

17    9 

III. 

Sh. 

Eff. 

8  10 

III.* 

'Oc 

Re. 

23  48 

in. 

Tr. 

In. 

18  21 

I. 

Oc 

Dw. 

8  10    5.7 

in.* 

'Ec 

DiB. 

31      0  25 

I. 

Oc 

Die 

.    21  28  28.6 

I. 

Ec 

Re. 

922 

I. 

Oc 

Dia. 

2    4 

in. 

8b. 

In. 

10   15  31 

I. 

Tr. 

In. 

11    5  52.1 

UI. 

Ec 

Re. 

250 

TIT. 

Tr. 

Eg. 

16  23 

I. 

Sh. 

In. 

12  21  21.3 

I. 

Ec. 

Re. 

3  13  59.4 

I. 

Ec 

Be. 

17  48 

I. 

Tr. 

Eg. 

91     6  32 

I. 

Tr. 

In. 

5  11 

TTT. 

Sb. 

Eg. 

18  41 

I. 

Sh. 

Eg. 

7  15 

I.  • 

'  Sb. 

In. 

21  33 

L 

Tr. 

S! 

20  16 

II. 

Tr. 

In. 

8  49 

I.  * 

Tr. 

Eg. 

22    7 

L 

Sh. 

In. 

21  58 

II. 

Sh. 

In. 

9  33 

I. 

Sb. 

Eg. 

23  51 

L 

Tr. 

Eg. 

23    3 

II, 

Tr. 

Eg. 

%^ 

^ 

KOTB.— In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearsnoe;  Be,  re»ppearanoe{  Bo.,  eolipse 

0«.  denotes  oconltation;  Tr.,  transit  of  the  satellits;  Sh.,  transit  of  tho  shadow;  *  VUiUe  at  Washlagtsa. 


JUPITER'S  SATELLITES,  1883. 


451 


WASHINGTON  MEAN  TIME. 

MAY. 

■ 

Phaser 

\  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

^ 

■A ' 

I 

n         f^. 

L. 

^^  • 

Kji    '. 

IL 

r 

—4       r 

I 

V            ^ 

r 

• 

t 

/       * 

^    i 

Configurations  at  9^  for  an  Inverting  Telescope. 

©•y. 

West 

EMt. 

1 

4-                               -2                 O            '1         3-                                                          1 

2 

O  3- 

4- 

•1         O           -3 

3 

'4 

3-                         O       1-  3- 

4 

1                          -4                   -3            3-              -1  O                                                                                    1 

5 

Oi- 

•4                       -3        -3   O 

6 

•4                    O   '1       '3      -3                                                             1 

7 

O  3- 

1-        O                                -3 

•4« 

8 

1                                                              -2                   O           •!        -4    3- 

9 

•1         30  •      -3                             -4 

10 

3-                       O         1*  3- 

•4 

11 

•3              3-       •!      O 

•4 

12 

•3       -3      lO  • 

4- 

13 

O       '3  -8                                4- 

•!• 

14 
15 

O  3- 

1-     O 

•3                  O      *!                     3- 

16 

4-             r\     3- 

1-             ^1 

17 

4-             3-                   O          !•     2' 

18 

4-               3-                    "-.i          O 

19 

4- 

•3        -2           O      1' 

20 

•4 

•  Ol               -2 

•3« 

31 

•4                                                  I'O   3-                       -3 

S3 

•4              2-                     O      •!                        3- 

33 

•4     1-          O            3- 

•«• 

34 

3-              O  '4        -1    2- 

35 

3*                     •12-        O                        -4 

36 

•3          -2              O    !•                                       '4                                    1 

37 

• 

•1-03             -2 

•4 

38 

O  1- 

O        2-             -3 

•4 

39 

2-                   O  'I                           3- 

4' 

30 

1-     •  08               3-                        4-                                    1 

31 

3-        O            1      2-    4- 

• 

452 


JUPITER'S  SATELLITES,  1883. 


WASHINGTON  MEAN  TIME. 

AUGUST.                                                                             1 

d      Ik    m     ■ 

d      h    m     8 

d      h    m     a 

1     225 

Oc. 

Be. 

11    10  37 

u. 

Sh. 

Eg. 

91    23  37 

IL     Sh. 

In. 

20  48 

Sh. 

In. 

11  51 

n. 

Tr. 

Eg. 

99     1  10 

n.     Tr. 

In. 

21  17 

Tr. 

In. 

14  33    3.3 

I. 

Ec 

228 

n.     Sh. 

Eg. 

23    6 

8h. 

Eg. 

17  26 

X. 

Oc. 

Re 

4    1 

IL     Tr. 

Eg. 

23  35 

Tr. 

Eg. 

19   11  40 

I. 

Sh. 

In. 

5  23  34.6 

L       Ec 

Dm. 

9    10    7  18.4 

n. 

Eo. 

DU. 

12  17 

I. 

Tr. 

In. 

826 

L       Oc 

Re. 

13  53 

n. 

Oc. 

Sc 

13  57 

I. 

Sh. 

Eg. 

93     230 

1.       Sh. 

In. 

18  10  42.8 

I. 

Ec. 

Dis. 

14  35 

I. 

Tr. 

Eff. 

3  17 

L       Tr. 

In. 

20  55 

I. 

Oc. 

Re. 

13     2    1  49.3 

n. 

Ec. 

4  49 

I.       8h. 

Eg. 

3    13  57 

111. 

Sh. 

In. 

6    8 

n. 

Oc 

Re 

536 

L       Tr. 

Eg. 

15  17 

I. 

Sh. 

In. 

9    1  28.3 

I. 

Ec 

Dis. 

17  55  40A 

n.    Ec 

Die 

15  47 

I. 

Tr. 

In. 

11  56 

I. 

Oc 

Re. 

22  21 

n.    Oc 

Re 

15  55 

III. 

Tr. 

In. 

14     6    8 

L 

Sh. 

In. 

23  51  STA 

L       Ec 

Dis. 

17  12 

in. 

Sh. 

Eg. 

6  47 

I. 

Tr. 

In. 

94     2  56 

L       Oc 

Re 

17  35 

I. 

Sh. 

Eg. 

8    0  23.0 

in. 

Ec 

DiB. 

13    5 

IV.    Sh. 

In. 

18    5 

I. 

Tr. 

Eg. 

8  26 

I. 

Sh. 

Eg. 

16  30 

IV.  •  Sh. 

Eg. 

19  13 

TTT. 

Tr. 

Eg. 

9    5 

I. 

Tr. 

Eg. 

20  38 

IV.    Tr. 

In. 

4     5  11 

IT. 

Sh. 

In. 

13  54 

in. 

Oc. 

Re. 

20  59 

I.       Sh. 

In. 

6  11 

11. 

Tr. 

In. 

21    3 

II. 

Sh. 

In. 

21  47 

L       Tr. 

In. 

8    2 

u. 

Sh. 

Eg. 

#MW     mTm 

n. 

Tr. 

In. 

23  18 

L       Sh. 

Eg. 

9    2 

n. 

Tr. 

Eff. 

23  54 

11. 

Sh. 

Eg. 

9ff     0    6 

L       Tr. 

Eg- 

12  39  14.0 

I. 

Ec. 

Iff     1  15 

II. 

Tr. 

Dw. 

020 

IV.    Tr. 

Eg. 

15  25 

I. 

Oc. 

Re. 

3  29  54.7 

I. 

Ec 

1  53 

III.    Sh. 

S 

0     9  45 

L 

Sh. 

In. 

626 

I. 

Oc 

Re 

5    8 

m.    Tr. 

Is. 

10  17 

I. 

Tr. 

In. 

16     0  36 

I. 

Sh. 

In. 

5  11 

nL    Sh. 

Eg. 

12    3 

i. 

Sh. 

Eg. 

1  17 

I. 

Tr. 

In. 

8  30 

IN.    Tr. 

Eg. 

12  35 

I. 

Tr. 

Eff. 

2  54 

I. 

Sh. 

Eg. 

12  54 

n.     Sh. 

S. 

23  25  41.8 

II. 

Ec. 

3  35 

I. 

Tr. 

Eg. 
Dm, 

14  33 

U.     Tr. 

In. 

•     3  18 

II. 

Oc 

Re. 

4  32    8.1 

TV. 

Ec. 

15  45 

IL*  Sh. 

Eg. 

7    7  40.1 

I. 

Ec. 

Bis. 

7  46  40.3 

IV. 

Ec 

Re. 

17  25 

IF.     Tr. 

Eg. 

956 

I. 

Oc. 

Re. 

10  57 

rv. 

Oc 

DiB. 

18  20  23.3 

L       Ec 

Dis. 

T     4    1  55.9 

m. 

Ec. 

DlB. 

14  32 

IV. 

Oc 

Re. 

2126 

L       Oc 

Be. 

4  14 

I. 

Sh. 

In. 

15  19  29.4 

n.  * 

'Ec 

DiB. 

96    15  27 

L    •Sh. 

Id. 

4  47 

I. 

Tr. 

In. 

19  32 

n. 

Oc. 

Re. 

16  17 

L    'Tr. 

In. 

6  32 

I. 

Sh. 

Eg. 

21  58  19.0 

I. 

Ec 

Dis. 

17  47 

L       g»i. 

Eg. 

7    5 

I. 

Tr. 

Eg. 

17     0  56 

I. 

Oc 

Re. 

18  36 

L       Tr. 

Db. 

927 

TIT. 

Oc 

rI 

19    5 

I. 

Sh. 

In. 

97     7  14  140) 

IL     Ec 

18  29 

II. 

Sh. 

In. 

19  47 

I. 

Tr. 

In. 

11  46 

n.     Oc 

Re 

19    7 

IV. 

Sh. 

In. 

21  23 

I. 

Sh. 

Eg, 

12  48  45.6 

L       Ec 

Dk. 

19  36 

II. 

Tr. 

In. 

2155 

m. 

Sh. 

In. 

15  56 

L    •Oc 

Be 

21  20 

II. 

Sh. 

Eg. 

22    6 

I. 

Tr. 

Eg. 

98     956 

L       Sh. 

In. 

22  24 

IV. 

Sh. 

Eg. 

18     0  45 

111. 

Tr. 

In. 

10  47 

L       Tr. 

In. 

22  27 

n. 

Tr. 

Eg. 

1  12 

in. 

Sh. 

Eg. 

12  15 

I.       Sh. 

Eg. 

8     022 

IV. 

Tr. 

In. 

4    6 

in. 

Tr. 

Eg. 

13    6 

L       Tr. 

E^. 
Dn. 

1  36    8.4 

I. 

Ec 

Dis. 

10  20 

IL 

Sh. 

i2: 

15  57  46.4 

TIL*  Ec 

3  49 

IV. 

Tr. 

Eg. 

11  47 

IL 

Tr. 

In. 

19    726J^ 

TIL    Ec 

Be 

4  26 

I. 

Oc. 

Re. 

13  11 

IL 

Sh. 

Eg. 

19  20 

in.  Oc 

Die 

22  42 

I. 

Sh. 

In. 

14  38 

IL 

Tr. 

Eff. 
Du. 

22  43 

III.    Oc 

Be 

23  17 

I. 

Tr. 

In. 

16  26  46.6 

L    •Ec 

99     2  11 

IL     Sh. 

In. 

•     1    0 

I. 

Sh. 

Eg. 

19  26 

L 

Oc 

Re 

356 

IL     Tr. 

In. 

1  35 

I. 

Tr. 

Eg. 

19   13  33 

L 

Sh. 

In. 

5    2 

n.     Sh. 

Eg. 

12  43  21.9 

11. 

Ec 

14  17 

L 

Tr. 

In. 

6  48 

n.     Tr. 

e|. 

Dh. 

16  43 

IL  •Oc. 

Re. 

15  52 

I.    • 

'  Sh. 

Eg. 

7  17  as 

I.       Ec 

20    4  33.8 

I. 

Ec. 

DiB. 

16  36 

L    •Tr. 

Eff. 
Du. 

10  25 

I.       Oc 

Be 

22  56 

I. 

Oc. 

Re. 

90     4  38    0.5 

n. 

Ec. 

30     424 

L       Sh. 

In. 

10   17  11 

I. 

Sh. 

In. 

8  57 

n. 

Oc. 

Re. 

6  17 

L       Tr. 

In. 

17  47 

I. 

Tr. 

In. 

10  55  10.1 

L 

Ec 

Die. 

644 

1.       Sh. 

Eg. 

17  56 

III. 

Sh. 

In. 

13  56 

L 

Oc. 

Re 

7  36 

L       Tr. 

e£. 

19  29 

I. 

Sh. 

Eg. 

91     8    2 

I. 

Sh. 

In. 

20  31  54.3 

n.     Ec 

Db. 

20    5 

I. 

Tr. 

Eg. 

8  47 

L 

Tr. 

In. 

31     1  10 

IL     Oc 

Be 

20  21 

m. 

Tr. 

In. 

10  21 

I. 

Sh. 

Eg. 

1  45  29.5 

L       Ec 

Die 

21  13 

III. 

Sh. 

Eg. 

11    6 

L 

Tr. 

Eg. 
Dw. 

4  55 

L       Oc 

Be 

23  40 

III. 

Tr. 

Eg. 

11  58  4a7 

nL 

Ec 

22  53 

1.       Sh. 

In. 

11     7  46 

u. 

Sh. 

In! 

18  19 

in. 

Oc 

Re 

23  47 

L       Tr. 

In. 

9    0 

II. 

Tr. 

In. 

NOTB.— In.  denotes  ingress;  Eg.,  egress;  Dis.,  dissppesnuioe;  Be.,  resppearsnoe;  Ec,  eoUpse 

Oo.  denotes  ooctUtatioQ :  Tr.,  transit  of  tlie  satolUte:  Sh.,  transit  of  ths  shadow;  ^VistUe  at  Washfaifton. 


JUPITER'S  SATELLITES,  -188S. 


453 


WASHINGTON  MEAN  TIME 

I 

AUGUST.                                                                              1 

Phases  of 

the  Eclipses  of  the  Saisllites  for  an  Inverting  Telesc4>pe. 

m 

I. 

iA 

III. 

d     i 

^ 

'kJ 

•     \ 

^ 

II. 

-^ 

IV. 

i 

O 

•^ 

d         r      \ 

U 

Configurations  at  16^  for  an  Inverting  Telescope. 

Daj. 

West 

BMt 

1 

2-                    O         1- 

•3     -4 

2 

•1      O  -8 

3- 

•4 

3 

?0'.              8- 

•4 

4 

3-           2-           O 

4- 

•1    • 

5 

•3                 -2     1-     O 

4- 

6| 

•3                  O         *1     '8 

4* 

7| 

1-            O      2--,* 

8 

2-       4-           O          1- 

•3 

9 

4-                      -1         O 

3- 

*2» 

10  1 

4- 

O     I?-          2- 

n  1 

4- 

3-           2*      O 

vm 

12  1 

13  1 

•4 

•4 

3-            -2         r  C 

•3                      C 

3 

D        1      -2 

14  1 

•4                         1-           0'3     2- 

15 
16 

2-4                 O            -1 

•3 

•1       -2  O  -4 

3- 

17 

O     1   -3-       "*. 

4 

18  1 

19  lOl- 

3-        ..«  C 
3-               -2                  C 

D 

•4 

3 

•4 

201 

'3                          O   '1     -8 

•4 

21  1 

1-        O             8- 

4- 

•3« 

22 

8-                O            '1 

•3                  4- 

23 

1-     -2      O 

4-    3- 

24  1 

O    4'   1-    3-  -2 

25    0  2- 

4-    '-.1       O 

26  1 

4-  3-          -2                   0\  • 

27 

4- 

•3                             O      -2 

•1* 

28 

4- 

i    O                2- 

29 

•4 

8-             O         •!        '3 

30  1 

•4 

1-2         O 

•3 

31  1 

•4                                   O          1      .,»' 

454 


JUPITER'S  SATELLITES,  188S. 


WASHINGTON  MEAN  TIME. 

SEPTEMBER. 

1 

a      h   m    • 

d      h    m     a 

d      h   m     a 

1     1  12 

I. 

Sh. 

E«. 

10    16  35  38.8 

L    'Ec 

Dis. 

88   12  25 

1. 

Sh. 

Eg. 

2    6 

L 

Tr. 

Eg. 

17  21 

n.     Oc 

Re. 

13  32 

L    * 

'Tp. 

e|. 

D&. 

552 

lU. 

Sh. 

In! 

19  53 

L       Oc. 

Re. 

81     4  20  49.5 

n. 

Ec 

9  10 

TIL 

Sh. 

Eg. 

20  29 

IV.    Tr. 

Eg. 

7  25  35.0 

L 

Ec. 

Die 

929 

IIL 

Tr. 

In. 

11    13  44 

I.       Sh. 

In. 

9  29 

n. 

Oc 

Re. 

12  53 

TIT. 

Tr. 

Eg. 

14  46 

L    •Tp. 

In. 

10  50 

L 

Oc 

Re 

15  2tt 

II.* 

'  Sh. 

S: 

16    3 

L    'Sh. 

Eg. 

88     4  35 

L 

Sh. 

In. 

17  18 

U. 

Tr. 

In. 

17    5 

L       Tp. 

e|. 

Dtt. 

5  42 

L 

Tp. 

In. 

18  19 

IL 

Sh. 

Eg. 

23  54  30.7 

in.    Ec 

654 

L 

Sh. 

Eg. 

20  10 

II. 

Tr. 

Eg. 

19     3    5  55.3 

in..  Ec 

Re. 

8    1 

L 

Tp. 

Eg. 

20  13  53.7 

I. 

Ec 

Die 

358 

in.  Oc. 

Die 

17  47 

TIL 

Sh. 

In. 

22  32  13.8 

IV. 

£c. 

Die 

7  19 

IL     Sh. 

In. 

21    9 

IIL 

Sh. 

Eg. 

23  25 

I. 

Oo. 

Re 

724 

ITL    Oc 

Re. 

22  20 

in. 

Tp. 

I?. 

9     1  55  30.8 

IV. 

£o. 

Be. 

9  25 

n.     Tp. 

In. 

23  10 

n. 

Sh. 

In. 

7    8 

rv. 

Oc. 

Die 

10  10 

IL     Sh. 

Eg. 

88     1  29 

n. 

Tp. 

In. 

10  56 

IV. 

Oc. 

Be. 

11    3  59.1 

I.       Ec 

Difi. 

1  49 

in. 

Tp. 

D&. 

17  21 

I. 

Sh. 

In. 

12  17 

n.     Tp. 

Eg. 

1  53  55.2 

I. 

Ec 

18  17 

L 

Tp. 

In. 

14  22 

L    •Oc 

rS. 

2    1 

n. 

Sh. 

Eg. 

19  41 

I. 

Sh. 

Eg. 

18     8  12 

L       Sh. 

In. 

422 

n. 

Tp. 

^. 

20  36 

I. 

Tp. 

Eg. 

9  15 

L       Tp. 

In. 

5  19 

L 

Oc 

^. 

8     9  50  31.3 

n. 

Eo. 

DiB. 

10  31 

L       Sh. 

Eg. 

23    3 

L 

Sh. 

In. 

14  34 

II.  • 

Oc. 

Re 

11  34 

L       Tr. 

Eg. 
Die 

84     0  12 

L 

Tp. 

Id. 

14  42  14.7 

I.  • 

Ec 

Dii». 

14     1  44  29.6 

IL     Eo. 

1  22 

L 

Sh. 

Eg. 

17  54 

I. 

Oo. 

Re. 

5  32  las 

L       Ec 

DiB. 

2  31 

L 

Tp. 

^. 

4   1150 

I. 

Sh. 

In. 

644 

n.     Oo. 

Re 

17  39  32.4 

IL 

Ec 

^e 

12  47 

I. 

Tr. 

In. 

852 

I.       Oc 

Re. 

20  22  13.3 

L 

Ec 

Die 

14    9 

I. 

Sh. 

Eg. 

18     2  41 

I.       Sh. 

In. 

22  51 

n. 

Oc. 

Re 

15    6 

1.  • 

Tr. 

Eg. 

345 

L       Tr. 

In. 

23  48 

I. 

Oc. 

Re. 

19  56    6.2 

m. 

Ec. 

Du. 

5    0 

L       Sh. 

Eg. 

88    17  32 

i: 

Sh. 

In. 

23    6  3a8 

ITT. 

Eo. 

Re. 

6    4 

L       Tp. 

Eg. 

18  41 

I. 

Tp. 

In. 

23  40 

ITT. 

Oc 

Dis. 

13  48 

IIL*  Sh: 

In. 

19  51 

L 

Sh. 

Eg.    1 

0     3    4 

III. 

Oc 

Re. 

17    9 

ITL*  Sh. 

Eg. 

21    0 

I. 

Tp. 

Eff. 
D^ 

4  45 

IL 

Sh. 

In. 

18    5 

III.    Tp. 

l£ 

38     7  50    2.0* 

in. 

Ec 

6  41 

IL 

Tr. 

In. 

20  36 

IL     Sh. 

In. 

.     11    3    9J8 

in. 

Ec 

Re. 

7  36 

IL 

Sh. 

Eg. 

21  32 

in.    Tp. 

Eg. 

12  27 

II. 

Sh. 

In. 

9  10  36.3 

I. 

Ec 

Die 

22  47 

IL     Tp. 

In. 

12  26 

in. 

Oc 

£Ke 

933 

TL 

Tr. 

Eg. 

23  27 

n.     Sh. 

Eff. 

DlB. 

14  49 

n.  * 

Tp. 

In. 

12  24 

L 

Oc 

Re 

18     0    0  39.2 

1.       Ec. 

14  50  30.9 

L  * 

Ec 

£Ke 

•     6  18 

1. 

Sh. 

In. 

1  39 

IL     Tp. 

Eg. 

15  18 

n.  * 

'Sh. 

Eg. 

7  17 

L 

Tr. 

In. 

3  21 

I.       Oc. 

R?. 

15  55 

IIL* 

Oc 

S. 

837 

I. 

Sh. 

Eg. 

21    9 

I.       Sh. 

In. 

17  42 

n. 

Tp. 

Eg. 

9  36 

L 

Tr. 

Eg. 

^  15 

L       Tp. 

In. 

18  17 

I. 

Oc 

R^ 

23    8  10.9 

IL 

Ec 

Die 

23  28 

L       Sh. 

Eg. 

8T     1    0 

IV. 

Sh. 

In. 

T     3  38  55.9 

L 

Ec. 

Die 

IT     0  33 

L       Tp. 

4 

Die 

4  42 

IV. 

Sh. 

Eg. 

3  57 

n. 

Oc 

Re 

15    3  10.9 

IL  •Ec 

12    0 

I. 

Sh. 

S 

654 

L 

Oc 

Re. 

18  28  58.3 

I.       Eo. 

Die 

12    2 

IV. 

Tp. 

In. 

8     0  47 

L 

Sh. 

In. 

20    7 

n.    Oc 

Re. 

13  11 

L  * 

Tt. 

In. 

1  46 

1. 

Tr. 

In. 

2151 

L       Oc 

Re 

14  19 

L    • 

'Sh. 

Eg. 

3    6 

L 

Sh. 

Eg. 

18   15  38 

L    •  Sh. 

In. 

15  30 

I.  * 

Tp. 

^• 

4    5 

1. 

Tp. 

Eg. 

16  32    3.7 

IV.  •  Eo. 

Die 

16    7 

IV.* 

Tp. 

^. 

950 

in. 

Sh. 

In. 

16  44 

L    "Tp. 

In. 

38     6  57  10.8 

II. 

Ec 

Die 

13  10 

IIL 

Sh. 

Eg. 

17  57 

L       Sh. 

Eg. 

9  18  47.9 

L 

Ec 

Die 

13  48 

IIL 

Tr. 

In. 

19    3 

1.       Tp. 

Eg. 

12  13 

n. 

Oc 

Re 

17  13 

in. 

Tr. 

Eg. 

20    3  27.1 

IV.    Ec 

rS. 

12  46 

I. 

Oc 

Re 

18    2 

IL 

Sh. 

In. 

18     2  54 

rv.    Oc. 

Die 

88     629 

L 

Sh. 

In. 

20    3 

IL 

Tp. 

In. 

3  52  20.5 

III.    Ec 

DiB. 

7  40 

I. 

Tp. 

lo. 

20  53 

IL 

Sh. 

Eff. 

654 

rv.   Oo. 

Re 

8  48 

L 

Sh. 

Eg. 

22    7  18.8 

L 

Ec 

Du. 

7    4  36.9 

UI.    Ec. 

Re. 

959 

I. 

Tp. 

^. 

22  55 

IL 

Tp. 

Eg. 

8  13 

IIL    Oc 

DiB. 

21  46 

IIL 

Sh. 

S 

•     1  23 

I. 

Oc 

Re. 

953 

II.     Sh. 

In. 

30     1    8 

III. 

Sh. 

Eg. 

19  15 

L 

Sh. 

In. 

11  41 

in.  Oc 

Re. 

1  43 

n. 

Sh. 

S: 

20  16 

I. 

Tr. 

In. 

12    8 

U.     Tp. 

In. 

232 

TTT. 

Tp. 

In. 

21  34 

L 

Sh. 

Eg. 

12  44 

n.    Sh. 

Eff. 
Die 

3  47    6.7 

I. 

Ec 

Die  • 

22  35 

1. 

Tp. 

Eg. 

12  57  17.2 

L       Ec 

4    9 

n. 

Tp. 

In. 

18     7    3 

IV. 

Sh. 

In. 

15    1 

IL  •  Tp. 

Eg. 

435 

n. 

Sh. 

Eg. 

10  37 

IV. 

Sh. 

Eff. 
Dw. 

16  20 

L    •  Oc 

rI 

6    2 

III. 

Tr. 

^. 

12  26  50.3 

IL 

Ec- 

88    10    6 

L       Sh. 

In. 

7    2 

II. 

Tp. 

Eg. 

16  35 

IV.  • 

»Tp. 

In. 

11  13 

1.       Tp. 

In. 

7  15 

L 

Oc 

Sf. 

ITore— In.  denotes  Ingress;  Eg., 

Oe.  denotes  oconltstion;  Tr., 


Dis.,  dlttppearaace;  Be.,  reappeaawnoe;  Ec,  eoUpae 
transit  of  the  aatellite;  Sh.,  traaaitof  the  ahadow;  *  Viaible  at  WaahingtOB. 
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WASHINGTON  MEAN  TIME. 


8EFTEHBEB. 


PJuues  of  the  Eclipses  of  the  SaleUites  for  an  Inverting  Tele-tcope. 


I. 


III. 


•■■■e 


II. 


IV. 


Configurations  at  l&^  for  an  Inverting  Telescope. 


Day. 


West 


Bast. 


n 


3| 


•4   -1     3-  O  8- 


2- 


o  ^^• 


O  -8 


4|0  V 


2' 


2. 


«l 


21 


71 


1  "2     3- 


8  lO  3- 


M 


10 


O      2- 


3-   2- 


4- 


14  O 


11  lO  1 


12 


13 


14 


15 


4-3 


2- 


2-     O  -1 


4< 


'2 


4' 


1-2 


03-       2- 


1« 


•4 


3'2- 


17 


18 


1 


1  -2  0 


•4 


Ol 


19 


20     -3  -4 


20 


21 


1-    O 


1 


22 


23 


P 

o" 


3-    2- 


4- 


24 


25 


i-2 


P 
O 


4- 


4- 


19    '3  • 


26  I  O  2- 


4« 


27  I  O   1'  O  4- 


•2 


30 


4< 


P 

P 

1-   o 


•1 

•9 


3-2- 


4- 


I 
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WASHINGTON  MEAN  TIME. 

OCTOBER. 

d     li   m    8 

d      h    m     a 

d      h   m     e 

1     0  57 

I. 

Sb. 

Tn. 

10   23    1 

n.     Tr. 

Eg. 

01    13    5 

m.^  Sb. 

Eg. 

2    9 

L 

Tr. 

In. 

11     0  13 

m.  Oc. 

rS. 

14  49 

n\*  Tr. 

li 

3  16 

I. 

8h. 

Eg. 

15  47 

I.    •Sb. 

In. 

14  54 

IL^Tr. 

Eg. 

428 

I. 

Tr. 

E9. 

17    3 

I.    •Tr. 

In. 

18  21 

in.    Tr. 

e|. 
dL 

20  15  546 

n. 

Ec. 

D18. 

18    7 

I.       Sb. 

Eg. 

00     4  31  36.6 

IV.    Ec 

22  15  24.5 

I. 

Eo. 

Dis. 

19  23 

I.       Tr. 

Eg. 
Du. 

638 

L       Sb. 

Tn. 

Si     1  35 

IL 

Oo. 

Re. 

Id   12    9  54.4 

II.     Ec 

7  56 

I.       Tr. 

In. 

1  45 

I. 

Oc. 

Re. 

13    5    4.5 

I.    •Ec 

Die. 

8  17  3a4 

IV,    Ec 

Re 

19  25 

I. 

Sb. 

In. 

16  38 

I.    'Oc. 

Re 

8  58 

L       Sb. 

Eg. 

20  38 

I. 

Tr. 

In. 

17  37 

II.     Oc 

Re 

10  15 

I.       Tr. 

Eg. 

21  44 

I. 

Sb. 

Eg. 

13    10  16 

I.       Sb. 

In. 

16  39 

rv.^oc 

Die 

22  57 

I. 

Tr. 

Eg. 
D18. 

11  32 

I.       Tr. 

In. 

20  57 

rv.   Oc 

Re 

3    11  47  54.5 

111. 

Ec. 

12  35 

I.    •Sb. 

Eg. 

OS     3  54  43.3 

I.       Ec 

Die 

15    0 

II.  * 

'Sb. 

lu. 

13  52 

I.    'Tr. 

Eg. 

4    4  59.9 

IL     Ec 

Dis. 

15    1  51.1 

ITT.* 

Ec. 

Re. 

18  57 

IV.    Sb. 

In! 

729 

I.       Oc 

Re 

16  37 

III.* 

'Oc. 

Die. 

22  46 

IV.    Sb. 

Eg. 

935 

n.    Oc 

Re. 

16  43  41.2 

I.    • 

Ec. 

Die. 

14     5  42 

HI.  Sb. 

S! 

04     1    6 

L       Sb. 

In. 

17  29 

II. 

Tr. 

In. 

6  49 

n.    Sb. 

In. 

223 

I.       Tr. 

lo. 

17  52 

TI. 

Sb. 

Eg. 

6  52 

IV.    Tr. 

In. 

326 

L       Sb. 

Eg. 

20    6 

in. 

Oc. 

Ri. 

7  33  21.7 

I.       Ec. 

Die. 

443 

L       Tr. 

Eg. 

20  14 

I. 

Oc. 

Re. 

9    6 

Til.    Sb. 

Eg. 

22  22  56.5 

L       Ec 

Die 

20  22 

n. 

Tr. 

Eg. 

925 

II.     Tr. 

iS 

22  40 

U.     Sb. 

In. 

4   13  54 

I.  • 

'Sb. 

In. 

9  42 

U.      Sb. 

Eg. 

23  42  12.7 

in.    Ec 

Die 

15    7 

I.  * 

Tr. 

In. 

10  47 

IIL    Tr. 

In! 

00     1  17 

IL     Tr. 

In. 

16  13 

I.  * 

Sh. 

Eg. 

11    6 

I.       Oc. 

Re 

1  32 

IL     Sb. 

Eg. 

17  26 

I.  • 

'Tr. 

Eff. 
Du. 

11    6 

IV.    Tr. 

Eg. 

1  57 

L       Oc 

Re 

9     9  33  32.5 

II. 

Ec. 

12  19 

II.  •  Tr. 

Eg. 

2  58  31.9 

IIL    Ec 

Re 

10  39    8.8 

IV. 

Ec. 

Die. 

14  18 

III.^  Tr. 

Eg. 

4  11 

IL     Tr. 

Eff. 

dL 

11  11  57.3 

I. 

Ec. 

Die. 

10     4  44 

I.       Sb. 

In! 

448 

TIT.    Oc 

14  11    6.2 

IV.* 

'Ec. 

Re. 

6    0 

I.       Tr. 

In. 

8  21 

TIL    Oc 

Re 

14  43 

I.  • 

'  Oc. 

Re. 

7    4 

I.       Sb. 

Eg. 

19  35 

L       Sb. 

In. 

14  55 

II.  * 

•  Oc. 

Re. 

6  21 

I.       Tr. 

4 

Du. 

20  50 

I.       Tr. 

In. 

22    8 

TV, 

Oc. 

Die. 

10     1  28  38.9 

II.     Ec. 

21  55 

L       Sb. 

Eg. 

•     2  18 

IV. 

Oc. 

Re. 

2    1  38.7 

I.       Ec. 

Die. 

23  12 

L       Tr. 

Dw. 

822 

I. 

Sb. 

In. 

535 

I.       Oc 

Re 

00   16  51  13.8 

L    •Ec 

936 

I. 

Tr. 

In. 

6  57 

II.     Oc 

Re. 

17  22  36.6 

n.  •Ec 

Die 

10  41 

I. 

Sb. 

Eg. 

23  13 

I.       Sb. 

Tn. 

20  25 

I.       Oc 

Re 

11  55 

I. 

Tr. 

Eg. 

17     0  29 

I.       Tr. 

In. 

22  52 

IL     Oc 

Re 

y     1  44 

m. 

Sb. 

lo. 

1  32 

I.       Sb. 

Eg. 

OT   14    3 

L    •Sb. 

In. 

4  16 

n. 

Sb. 

In. 

2  49 

I.       Tr. 

Eg. 

15  20 

L    •Tr. 

In. 

5    7 

m. 

Sb. 

E9. 

19  44  17.4 

lU.    Ec. 

Die 

16  24 

L    •Sb. 

Eg- 

5  40  15.5 

I. 

Ec. 

DiB. 

20    6 

II.     Sb. 

In. 

17  40 

L    •Tr. 

Eg. 
Dm. 

6  42 

IIL 

Tr. 

In. 

20  29  54.3 

I.       Eo. 

Die. 

08   11  19  30.3 

L    •Ec. 

648 

II. 

Tr. 

In. 

22  43 

II.     Tr. 

In. 

11  56 

IL  •  Sb. 

In. 

7    9 

n. 

Sb. 

Eg. 

22  59 

II.     Sb. 

Eg. 

13  38 

in.*  Sb. 

In. 

9  11 

I. 

Oc. 

Re. 

22  59  50.0 

m.  Ec 

Re 

14  33 

IL  •  Tr. 

Id. 

942 

ji. 

Tr. 

Eg. 

18     0    3 

I.       Oc 

Re. 

14  48 

IL  •  Sh. 

Eg. 

10  12 

IIT. 

Tr. 

Eg. 

0  48 

III.    Oc. 

Dis. 

14  54 

L    •Oc 

rS. 

8     250 

I. 

Sb. 

In. 

1  37 

II.     Tr. 

Eg. 

17    3 

in.^  Sb. 

Eg. 

4    5 

L 

Tr. 

In. 

4  20 

IIT.    Oc 

rI 

17  27 

IL  •Tr. 

^. 

5    9 

I. 

Sb. 

Eg. 

17  42 

I.       Sb. 

In. 

18  47 

m.    Tr. 

In. 

625 

I. 

Tr. 

Eg. 
Die. 

18  58 

I.       Tr. 

In. 

22  20 

m.    Tr. 

Eg. 

22  52  17.0 

n. 

Ec. 

20    1 

I.       Sb. 

Eg. 

00     8  31 

L       Sb. 

l£ 

•     0    8  32.7 

I. 

Ec. 

Dis. 

21  18 

I.       Tr. 

Eff. 
Dk 

948 

L       Tr. 

In. 

3  40 

I. 

Oc. 

Re. 

10   14  46  15.9 

II.  •  Ec 

10  58 

L    'Sb. 

Eg. 

4  16 

n. 

Oc, 

Re. 

14  58    9.8 

I.    •Ec 

Dis. 

12    9 

L    •Tr. 

Eg. 

21  19 

I. 

Sb. 

In. 

18  32 

I.       Oc 

Re. 

00     5  47  47.3 

L       Ec 

Die 

22  34 

I. 

Tr. 

In. 

20  15. 

IL     Oc. 

Re 

6  41  20.0 

TI.     Ec 

Die 

23  38 

I. 

Sb. 

Eg. 

00   12  10 

L    •Sb. 

In. 

922 

L       Oc 

Re 

10     0  54 

I. 

Tr. 

Eg. 
D& 

13  27 

L    •Tr. 

In. 

12  11 

n.  •Oc 

Be 

15  45  48.1 

m.* 

'Ec. 

14  29 

L    •Sb. 

Eg. 

12  55 

rv.»  Sb. 

In. 

17  33 

II. 

Sb. 

In. 

15  46 

L    "Tr. 

Eg. 

16  50 

IV.*  Sb. 

Eg. 

18  36  48.8 

I. 

Ec. 

Die. 

01     9  23 

IL     Sb. 

In. 

81     0  56 

IV.    Tr. 

In. 

19    0  33.1 

III. 

Ec. 

Re. 

9  26  26.7 

L       Ec. 

Dis. 

3    0 

I.       Sb. 

In. 

20    7 

n. 

Tr. 

In. 

9  40 

111.    Sb. 

In. 

4  17 

I.       Tr. 

In. 

20  26 

II. 

Sb. 

Eg. 
D». 

12    0 

IL  ♦  Tr. 

In. 

5  17 

rv.    Tr. 

Eg. 

20  45 

in. 

Oc. 

12  15 

II.  •  Sb. 

Eg. 

520 

I.       Sb. 

Eg. 

22    9 

I. 

Oc. 

Re. 

13    0 

L    •Oc 

Re 

6  37 

L       Tr. 

Eg. 

KOTB — ^In.  denotes Ingrew;  Eg.,  egreas;  Dis.,  disappearsace;  Be,  leappasrSnoe;  Bo.,  edipse. 

Oe.  denotes  oocoltstfan  2  Tr.,  transit  of  the  sateUite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washingtoau 
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WASHINGTON  MF.AN  TIME. 

OCTOBEB. 

Phases 

'  of  the 

Eclipses  of  the  SateUUes  for  an  Inverting  Telescope. 

I. 

d 

• 

o 

I 

11.               "*       »     r H 

yj 

•    •  *v_y 

11. 

d 

• 

^ 

I 

V          A           T                          (    ••        \ 

^ 

•  ••     kJ 

Cof^igurationB  at  14^  dX^  for  an  hverting  Telescope. 

Dv. 

West 

Bart. 

1| 

4- 

3-           ;'       o 

«l 

•4 

•3                            O        1'       -2 

3 

•4 

•1    O  «•                                                  -s^ 

4 

•4     2-                   lO  •                    -S 

5 

.4       O                                 3*                           -1  •    2  • 

6| 

1-    O         -4   }: 

7| 

2-3-      O                                 -4                                      1  • 

8 

3'             -21  •            O                                                   '4 

9 

•3                             O           1'  '9                                         '4 

10 

\        O        8-                                                 4-                    1 

11 

2-                   O    1-            -3                               4- 

13 

O                                  •34-                        1  •   -2  • 

13 

1- O               4- 2- 3-                                                           1 

14 

J/sO      1                                                        1 

15 

3.*-      -2   1-           O 

16 

4- 

'3                               O            i 

17 

4' 

O          2- 

18  1 

•4 

2-                  O       1-    -3 

19  1 

•4 

;*  o                  -3 

80  |Ol- 

•4 

o          •«• 

21 

08- 

'4                             30'  •! 

22 

8-     -2       1-     •  04 

23 

•3                                O        '^'l    '4 

24 

•3    •!           O               «•                      '4 

25 

«•                O         i'                                          -4 

26 

^'       O                               -3                            -4 

27 

lO  '                 -2      3-                          4- 

28 

20*   3'                                          4*                      •!  • 

29 

%           1-      O                               4- 

30  1 

3-                       o  •«  t; 

31  1 

•3       1-4-        O               2- 
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WASHINGTON  MEAN  TIME. 

• 

NOVEMBEB. 

d      h    m     8 

d      h    m     8 

d     b   m     8 

1     0  16    2.3 

I.       Ec. 

Di8. 

10    20  10 

I.       Sh. 

Eg. 
Eff. 
Dis. 

90    19  45 

11.     Oc 

Be. 

1  13 

II.      8h. 

In. 

21  25 

I.       Tp. 

91     8  42 

I.       Sh. 

In. 

3  40  15.4 

III.    Ec. 

Dis. 

11    15    5  39.3 

I.    ♦Ec. 

9  51 

I.    •Tp. 

In. 

3  49 

II.     Tr. 

In. 

17    2 

II.  •  Sh. 

In. 

11    1 

I.    •Sh. 

Eg. 

350 

I.       Oo. 

Re. 

18  37 

I.       Oc. 

Be. 

12  11 

L    •Tp. 

Eg. 

4    5 

II.     8h. 

Eg. 

19  34 

II.     Tp. 

In. 

99     5  55  21.4 

I.       Ec 

Dis. 

643 

II.     Tp. 

.Eg. 

19  55 

II.      Sh. 

%. 

853 

IL     8h. 

In. 

6  57  20.6 

III.    Ec. 

i^. 

21  35 

III.    Sh. 

S: 

9  21 

I.       Oc 

Be. 

844 

III.    Oc. 

Dis. 

22  28 

II.      Tp. 

Eg. 

11  13 

II.  *  Tp. 

In. 

12  17 

III.*  Oc. 

Be. 

19     1    2 

III.    Sh. 

e|. 

11  46 

II.  •  Sh. 

Eg. 

2128 

I.       Sh. 

In. 

2  31 

m.    Tp. 

In. 

14    7 

n.  •Tp. 

Eff. 
Du. 

22  45 

I.       Tr. 

In. 

6    5 

in.    Tp. 

Eg. 

15  33  12.3 

III.^  Ec. 

23  48 

I.       8h. 

Eg. 

12  19 

I.    •  Sh. 

ll 

18  52  29.5 

III.    Ec. 

Re. 

3     15 

I.       Tr. 

E«. 
DIb. 

13  33 

I.    •Tp. 

In. 

20    3 

in.  Oc 

Dis. 

18  44  17.9 

I.       Ec. 

14  38 

I.    •  Sh. 

Eg. 

23  38 

Til.    Oc 

Be. 

19  58  56.3 

II.     Ec. 

DiB. 

15  53 

I.    •Tp. 

Eff. 
Dis. 

98     3  10 

I.       Sh. 

In. 

22  18 

I.       Oc. 

Be. 

18     9  33  57.2 

I.       Ec. 

4  18 

L       Tp. 

In. 

3     1  27 

II.     Oc. 

Be. 

11  53  55.8 

II.  •  Ec. 

Dis. 

529 

I.       Sh. 

Eg. 

15  57 

I.    •  Sh. 

In. 

13    5 

I.    •Oc. 

Be. 

638 

I.       Tp. 

E9. 
Du. 

17  13 

I.    •!>. 

In. 

17  16 

n.  •Oc, 

Be. 

94     0  23  SaS 

I.       Ec 

18  16 

I.       8b. 

Eg. 

14     6  48 

I.       Sh. 

In. 

3  47  46.8 

n.     Ec 

Dis. 

19  33 

I.       Tr. 

Eff. 
Du. 

8    1 

I.       Tp. 

In. 

349 

I.       Oc 

Be 

4    13  12  34.3 

I.    ♦£€. 

9    7 

I.       Sh. 

Eg. 

858 

II.     Oc 

Be. 

14  29 

11.  •  8h. 

In. 

10  21 

I.    •Tp. 

Eg. 
Du. 

16  31    0.1 

IV.^Ec 

Dis. 

16  46 

I.    •.  Oc. 

Be. 

19     4    2  12.9 

I.       Ec. 

20  29  40.7 

IV.    Ec 

Be. 

17    4 

n.  •  Tr. 

In. 

6  19 

II.     Sh. 

In. 

21  38 

I.       6h. 

In. 

17  22 

n.  •  Sb. 

Eg. 

7  32 

I.       Oc. 

Be. 

22  45 

I.       Tp. 

In. 

17  36 

m.»  Sh. 

In. 

848 

II.     Tp. 

In. 

23  57 

I.       Sh. 

Eg. 

19  58 

II.     Tp. 

Eg. 

9  12 

II.     Sh. 

Eff. 
Dis. 

95     1    5 

I.       Tp. 

% 

21    2 

III.    Sh. 

Eg. 

11  35  21.8 

III.*  Ec. 

3    2 

IV.    Oc 

dL 

22  41 

in.    Tp. 

In. 

11  42 

II.  •  Tp. 

Eg. 

729 

IV.    Oc 

Be. 

ff     2  15 

in.    Tp. 

Eg. 

14  53  55.8 

III.*  Ec. 

Be. 

18  51  56J2 

I.       Ec 

Dis. 

10  25 

I.       8b. 

In. 

16  21 

III.*  Oc. 

Dis. 

22  10 

U.     Sh. 

In. 

11  41 

I.    •Tp. 

In. 

19  56 

m.    Oc. 

Be. 

22  16 

I.       Oc 

Be. 

12  45 

I.    •Sh. 

Eg. 

1«     1  17 

I.       Sh. 

In. 

96     025 

n.     Tp. 

In. 

14    1 

I.    'Tp. 

Eff. 
Dui. 

228 

I.       Tp. 

In. 

1    3 

U.     Sh. 

Eg. 

•     7  40  51.6 

I.       Ec. 

3  35 

I.       Sh. 

Eg. 

3  19 

n.     Tp. 

Eg. 

9  17  38.7 

II.     Ec. 

Dis. 

4  48 

I.       Tp. 

4. 

532 

lU.    Sh. 

Id. 

11  14 

I.    •Oc. 

Be. 

6  52 

IV.    Sh. 

In: 

9    0 

III.    Sh. 

Eg. 

14  44 

II.  •  Oc. 

Be. 

10  54 

IV.*  Sh. 

Eg. 

956 

UI.^  Tp. 

S! 

y     454 

I.       8h. 

In. 

18    4 

IV.*  Tp. 

In. 

13  31 

TIL*  Tp. 

Eg. 

6    9 

I.       Tp. 

In. 

22  30 

IV.    Tp. 

Eg. 
Dk 

16    7 

I.    •Sh. 

In!     ' 

7  13 

I.       8h. 

Eg. 

22  30  29.3 

I.       Ec. 

17  12 

I.    •Tp. 

In,     • 

8  29 

I.       Tp. 

Eff. 
Dis. 

17     1  11  31.8 

II.     Ec. 

Dis. 

18  26 

I.       Sh. 

Eg. 

22  31    2.4 

IV.    Ec. 

2    0 

I.       Oc. 

Be. 

19  32 

I.       Tp. 

Eg. 

8     2    9    6.8 

I.       Ec. 

Dis. 

6  30 

II.     Oc. 

Be. 

97    13  20  16.3 

I.    •Ec 

Dis. 

2  23  38.6 

IV.    Ec. 

Be. 

19  45 

I.       Sh. 

In. 

16  43 

I.    •Oc 

Be. 

3  46 

Tl.     Sh. 

In. 

20  56 

I.       Tp. 

In. 

17    6  23.8 

II.  •Ec 

Dis. 

542 

I.       Oc. 

Be. 

22    4 

I.       Sh. 

Eg. 

22  11 

n.    Oc 

Be. 

6  19 

IL      Tp. 

In. 

23  16 

I.       Tp. 

Eg. 

98   10  35 

I.    'Sh. 

In. 

6  39 

U.     8h. 

Eff. 
Du. 

18   16  58  46.3 

I.    •Ec. 

Dis. 

11  39 

I.    •Tp. 

In. 

7  37  49.9 

III.    Ec. 

19  36 

U.     Sh. 

In. 

12  55 

I.    •Sb. 

Eg. 

9  13 

II.     Tp. 

Eg. 
Du. 

20  27 

I.       Oc. 

Be. 

13  59 

I.    'Tp. 

St 

10  19 

IV.    Oo. 

22    1 

II.     Tp. 

In. 

99     7  48  33.3 

I.       Ec. 

10  55  46.1 

m.^  Ec. 

Be. 

22  29 

II.     Sb. 

Eg. 

11  10 

I.    •Oc 

Be. 

12  3^ 

III.*  Oc. 

Dis. 

19     0  55 

n.     Tp. 

Eg. 

11  27 

II.  •  Sh. 

In. 

14  43 

IV.  •  Oc. 

Be. 

1  33 

III.    Sh. 

In. 

13  36 

IL  •Tp, 

In. 

16    9 

III.*  Oc. 

Be. 

5    1 

III.    Sh. 

Eg. 

14  20 

n.  •  Sh. 

Eg. 

23  22 

I.       Sh. 

In. 

6  16 

III.    Tp. 

In! 

16  30 

n.  •  Tp. 

Eg. 

•     0  37 

I.       Tr. 

In. 

950 

III.    Tp. 

Eg. 

19  31    8.7 

in.    Ec 

Dis. 

1  41 

I.       Sh. 

Eg. 

14  14 

I.    •  Sh. 

In. 

22  51    a7 

III.    Ec 

Be. 

2  57 

I.       Tp. 

Eg. 

15  24 

I.    •Tp. 

In. 

23  41 

TIL    Oc 

Dis. 

20  37  22.9 

I.       Ec. 

Die. 

16  32 

I.    •  Sh. 

Eg. 

89     3  16 

TIL    Oc 

Be. 

22  35  14.9 

II.     Ec. 

Dis. 

17  44 

I.    •Tp. 

Eff. 
Du. 

5    3 

L       Sh. 

In. 

10     0    9 

I.       Oc. 

Be. 

90    11  27    5.2 

I.    •Ec. 

6    6 

L       Tp. 

In. 

4    0 

II.     Oc. 

Be. 

14  30  10.8 

II.  *  Ec. 

Dis. 

723 

L       Sh. 

Eg. 

17  51 

I.    •  Sh. 

In. 

14  54 

L    *0c. 

Be. 

826 

L       Tp. 

Eg. 

19    5 

I.       Tp. 

In. 

ITOTB. — In.  denote!  ingress;  Eg.,  egress ;  Bis.,  disappeanmce ;  Be.,  reappearanoe;  Ec,  edipse. 

Oo.  denotes  ooonltstion;  Tr.,  transit  of  the  sstelUte;  Sh.,  transit  of  the  shadows  *  Visfble  at  WasUngton. 
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WASHINGTON  MEAN  TIME. 
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Configurations  at  14?^  for  an  Inoerting  Teleseope. 
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JUPITER'S  SATELLITES,  1883. 


WASHINGTON  MEAN 

TIM] 

B. 

1 

DECEMBER. 

d      li    m     « 

d      b    m     8 

d      h    m     ■ 

1     2  16  52.1 

I.       Ec. 

DiB. 

10   20  48 

I.       Tr. 

In. 

ai     7  26  21.7 

III.    Ec. 

DlB. 

5  37 

I.       Oc. 

Be 

22  13 

I.       Sh. 

Eg. 

10  46 

L    *Sh. 

In. 

6  24    0.4 

U.     Ec. 

Dia. 

23    8 

I.       Tr. 

Eg. 

1126 

I.    •Tr. 

In. 

11  23 

II.  •  Oc. 

Re. 

11    10  30  52.4 

rV.*  Ec 

Du. 

13    5 

I.    'Sh. 

Eg. 

23  32 

I.       Sh. 

In. 

14  35  14.4 

IV.*  Ec 

Re. 

13  43 

ITT.*  Oc 

bI  1 

s»     034 

I.       Tr. 

In. 

17    6  52.9 

I.    *Ec 

DiB. 

13  46 

I.    •Tr. 

E?- 

1  52 

I.       Sh. 

Eg. 

18  43 

IV.    Oc. 

Die 

M     7  .57    6.1 

I.    •  Ec 

Dn. 

254 

I.       Tr. 

4 

20  17 

I.       Oc 

Re 

10  55 

I.    •Oc 

Re 

20  46  104 

I.       Ec. 

22  18  44.4 

n.     Ec 

Die 

14  12  30.4 

II.  *  Ec. 

Die 

8     0    3 

I.       Oc 

Re. 

23  13 

IV.    Oc. 

Re. 

18  26 

IL  •Oc 

Re 

0  44 

II.     Bh. 

In. 

la     2  57 

IT.     Oc 

Re. 

dS     6  14 

I.       Sh. 

In. 

049 

IV.    Sh. 

In. 

14  23 

I.    *  Sh. 

In. 

653 

I.       Tr. 

In. 

2  47 

II.     Tr. 

In. 

15  15 

I.    •Tr. 

In. 

734 

L    •Sh. 

Eg. 

3  37 

II.     Sh. 

Eg. 

16  42 

I.    *  Sh. 

Eg. 

8  13 

I.    •Tr. 

^. 

4  57 

IV.    Sh. 

Eg. 

17  34 

I.    *Tr. 

Eg. 

94     2  25  28.6 

L       Ec. 

Dffi. 

5  41 

11.      Tr. 

Eg. 

IS    11  35  12.6 

I.    -Ec 

DiB. 

6  21 

I.       Oc 

Re 

9  30 

Tll.'Sh. 

IiS 

14  43 

L    *  Oc 

Re. 

826 

II.  •  Sh. 

In. 

10  14 

IV.*  Tr. 

In. 

16  34 

II.  *  Sh. 

In. 

9  41 

IL  •  Tr. 

In. 

12  59 

III.*  Sh. 

Eg. 

18  16 

n.  •Tr. 

In. 

11  19 

n.  •  Sh. 

Eg. 

13  31 

TIL*  Tr. 

In. 

19  28 

IT.     Sh. 

Eg. 

12  35 

II.  •  Tr. 

Eg. 

14  40 

IV.*  Tr. 

Eg. 

21  10 

II.     Tr. 

Eff. 

DlB. 

2124 

IIL    Sh. 

In. 

17    6 

III.*  Tr. 

Eg. 

14     3  27  57.9 

III.    Ec 

23  43 

L       Sh. 

In. 

18    0 

I.    *  Sh. 

In! 

8  51 

I.    *  Sh. 

In. 

23  61 

UL   Tr. 

In. 

19    1 

I.       Tr. 

In. 

9  41 

I.    •Tr. 

In. 

M     0  19 

L       Tr. 

In. 

90  20 

I.           Su. 

Eg. 

10  18 

TTI.*  Oc. 

Re. 

065 

m.    Sh. 

Eg. 

21  21 

I.       Tr. 

Eg. 

DlB. 

11  10 

I.    -Sh. 

Eg. 

2    3 

I.       Sh. 

Eg. 

4   15  13  31.8 

I.    *Ec. 

12    0 

I.    -Tr. 

It 

239 

L       Tr. 

Eg. 

18  30 

I.    *0c. 

Re. 

15     6    3  34.6 

I.       Ec 

326 

TIL    Tr. 

Eg. 

19  42  36.2 

II.     Ec. 

DiB. 

9  10 

I.    •Oc 

Re. 

20  53  66.7 

L       Ec 

Dk 

0     0  35 

II.     Oc. 

Re. 

11  36  22.1 

n.  •  Ec 

DiB. 

23  47 

L       Oc 

Re 

12  29 

I.    *  Sh. 

In. 

16    7 

II.  •Oc 

Re 

M     3  30  67.5 

IL     Ec 

Die 

13  28 

I.    -Tr. 

In. 

1«     3  20 

I.       Sh. 

In. 

7  34 

n.  •Oc 

Be 

14  48 

I,    •Sh. 

Eg. 

4    7 

I.       Tr. 

In. 

18  11 

L    •Sh. 

In. 

15  48 

I.    •Tr. 

Eg. 
Du. 

539 

I.       Sh. 

Eg. 

18  46 

L    'Tr. 

In. 

•     9  41  50.0 

I.    'Ec. 

6  27 

I.       Tr. 

Eg. 

20  31 

L       Sh. 

Eg. 

12  67 

I.    •  Oc. 

Re 

IT     0  31  56.6 

I.       Ec 

DiB. 

21    6 

L       Tr. 

Eff. 
Dn. 

14    1 

11.  *  Sh. 

Id. 

3  36 

I.       Oc. 

Re. 

97    15  22  1B.9 

L    •£€. 

15  57 

II.  •  Tr. 

In. 

6  51 

IT.     Sh. 

In. 

18  13 

L    •Oc 

Re 

16  64 

n.  *  Sh. 

Eg. 

7  25 

n.     Tr. 

In. 

21  42 

U.     Sh. 

In. 

18  51 

n.     Tr. 

Eg. 

8  45 

II.  ♦  Sh. 

Eg. 

22  49 

n.     Tr. 

In. 

23  29  47.3 

III.    Eo. 

DiB. 

10  19 

n.  •Tr. 

Eg. 

98     036 

IL     Sh. 

Eg. 

7     2  50  29.1 

III.    Ec. 

Re. 

17  26 

III.*  Sh. 

ll 

1  43 

IL     Tr. 

Du. 

3  14 

111.    Oc. 

DiB. 

20  28 

III.    Tr. 

In. 

4  31  15.7 

rV.    Ec 

649 

III.    Oc 

Re 

20  56 

III.    Sh. 

Eg. 

8  40  55.3 

rv.*Ec 

Re 

6  57 

I.       Sh. 

In. 

21  48 

I.       Sh. 

1£, 

930 

IV.*  Oc 

Die 

7  56 

I.       Tr. 

In. 

22  34 

I.       Tr. 

In. 

1124  26.6 

TIL*  Ec 

Die 

9  17 

I.    •  Sh. 

Eg. 

18     0    3 

lU.    Tr. 

Eg. 

12  40 

L    *Sh, 

In. 

10  14 

I.    •Tr. 

Eff. 
Du. 

0    8 

I.       Sh. 

Eg. 

13  11 

L    •Tr. 

In. 

8     4  10  10.3 

I.       Ec. 

053 

I.       Tr. 

Ea. 
Du. 

U    1 

IV.*  Oc 

Re 

7  24 

I.       Oc 

Re 

19    0  20.5 

I.       Ec. 

15    0 

L    •Sh. 

Eg. 

9    0  12.2 

U.  'Ec 

Die 

22    2 

L       Oc 

Re 

16  31 

L    •Tr. 

Eg. 

13  46 

II.  *  Oc. 

Re 

19     0  54  52.0 

IL     Ec. 

Dis. 

17    3 

IIL^Oc 

rI 

•     1  26 

I.       Sh. 

In. 

5  17 

n.     Oc 

Re 

99     9  60  44.8 

L    •Ec 

Die 

2  21 

I.       Tr. 

In. 

16  17 

I.    •Sh. 

In. 

12  39 

L    •Oc 

Re. 

3  46 

I.       Sh. 

Eg. 

17    0 

I.    •Tr. 

In. 

16  48  37.1 

n.  •Ec 

Die 

4  41 

I.       Tr. 

Eff. 
Die 

18  36 

I.    *  Sh. 

Eg. 

20  42 

n.    Oc 

Re. 

22  38  29.7 

I.       Ec. 

18  47 

IV.  *  Sh. 

In. 

SO     7    8 

L       Sh. 

In. 

]•     1  50 

I.       Oc. 

Re 

19  20 

I.       Tr. 

Eg. 

7  38 

L    -Tr. 

In. 

3  17 

IT.      Sh. 

In. 

23    1 

IV.    Sh. 

Eg. 

928 

L    •Sh. 

Eg. 

6    7     , 

11.     Tr. 

In. 

90     126 

IV.    Tr. 

Tif. 

967 

L    •Tr. 

Eg- 
Du. 

6  11 

II.      Sh. 

Eg. 

6  56 

IV.    Tr. 

Eg. 

SI     4  19    9.6 

L       Ec 

8    1 

II.     Tr. 

Eg. 

13  28  42.2 

I.    •Ec 

Die 

7    6 

L    •Oc 

Re 

13  27 

ITT.*  Sh. 

Iri! 

16  28 

I.    •Oc 

Re 

10  59 

n.  •Sh. 

In. 

16  57 

III.*  Sh. 

Eg. 

19    8 

II.     Sh. 

In. 

1156 

n.  •Tr. 

In. 

17    1 

III.*  Tr. 

In. 

20  33 

II.     Tr. 

In. 

13  53 

IL  •  Sh. 

Eg. 

19  54 

I.       Sh. 

In. 

22    2 

II.     Sh. 

Eg. 

14  50 

n.  •Tr. 

Eg. 

20  37 

III.    Tr. 

Eg. 

23  27 

n.     Tr. 

Eg. 

Kon.— In.  denotes  ingreM;  Bg.,  egress;  Dis.,  disappevaiioe;  Ke.,  reappe.'iranoe;  Ec,  eclipse. 

Oc.  denotes  occnltation;  Tr.,  traiiBit  of  the  satellite;  Sh.,  tnmsitof  the  shAdow;  *  Viilbls  it  Washingtoii. 
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WASHINGTON  MEAN  TIME. 

■ 

BECEMBEB.                                                                             | 

Phases 

of  the  Eclipses  of  the  Satellites  for  an  Lwerting  Telescope. 

I. 

i^ 

III.                                    d 

• 

O) 

K^ 

\J 

II. 

i  ^ 

IV.                  d         r 

•         • 

^ 

^ 

kiy 

ConfiguraHons  at  13^  for  an  Inverting  Telescope. 

Day. 

WMt 

Bast 

1 

0   '8      -1                  '3     4- 

9 

•1            O                  ,>      3-                                                       1 

3 

04- 

2-          80  •       1- 

4 

,.*         -9    -1     0 

5 

4-        -3                              lO  •              '2 

6 

4* 

•3                  0  •19- 

7 

« 

4- 

9-            1-      0        "3 

8 

•4 

01                   -3 

•3* 

9 

•4                              1-           O                  2-       3-                                                  1 

10 

•4                 9-       0     3*    V 

H 

3-    -9    -1        0 

•4* 

12 

3-                                 O   1-        *'                                                               1 

13 

•3                    0        9-                         -4 

•]• 

14 

9-               1' 

C 

c 

)    -3 

•4 

15 

)         1                   -3 

•4           •2» 

16 

• 

!•            0                   9-         3- 

4- 

17 

9- 

c 
c 

)         3-    1 

4- 

18  1 

%       1 

)                                     4- 

19  1 

3-                                   0      1-    % 

90  1 

•3              4-    -lO          2- 

81  |Ol- 

4-         2-                  0 

•3« 

29 

4-                                           -2  O     •!                     '3                                                      1 

23 

4- 

1-         0                     -2        3- 

94 

•4 

2-  0       ;• 

95 

•i 

1                                -2  3-1           0 

96 

•4    3-                                 0          < 

97 

•3-4            -1     0              2- 

98 

2-              10  • 

-3  •    -4  • 

99 

•2014'                                                           1 

30 

1-      0                    -2         3-         -4 

31  \02' 

0           •  13  • 

•4 

«  a 


si 


!^  ^  >i 

li 


4mHm 
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WASHINGTON  MEAN  TIMES  OF  ELONGATION,  ETC. 

In  the  diagram  on 

the  preceding  page,  the  points  of  the  orbits  marked  <'o 

^  are  those  of 

tbe  eastern  elongatioD, 

as  seen  in  an  inverting  telescope.    The  apparent  positions  of  a  satellite     1 

at  any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days    || 

and  hours  which  has 

elapsed  since  the  last  east  elongation.    The  times  of  these  elongations     1 

may  be  found  from  the  following  tables.    Mimas  can  be  seen  only  within  a  few  hours  of  each     | 

elongation:  the  time  of  every  elongation  visible  at  Washington  is  therefore  given.    The 

times     1 

of  other  elongations  of  any  satellite  in  the  same  du-ecuon  may  be  found  by  adding  or  sub- 

tracting any  multiple  of  the  period.    For  the  three  outer  satellites  the  times  of  elongation  and 

Conjunction  are  given. 

The  following  abbreviations  are  used: — 

E.,     Fiast  Elongation, 

L,       Inferior  Conjunction  (north  of  planet ), 

W.,    West  Elongation, 

S.,      Superior  Conjunction  (south  of  planet). 

■ 

MIMAS. 

EUm^^aiMna  Vinbk  at  WaMngUm, 

• 

d       h 

d 

h 

d      h 

d      li 

d      h 

d 

h 

Jan.  1      9.1  E. 

Feb.  3 

8.6  E. 

Mar.l5   10.1  W. 

Oct.  3   15.2  E. 

Nov.  5   14.7  E. 

Dec.  2 

11.2  W. 

2      7.7  E. 

4 

7.2  E. 

16     8.7  W. 

4   13.8  E. 

6   13.3  E. 

3 

9.8  W. 

3      6.3  E. 

5 

5.8  E. 

17     7.3  W. 

5   12.4  E. 

7    11.9  E. 

4 

8.4  W. 

4      4.9  E. 

9 

10.6  W. 

18     5.9  W. 

6   11.0  E. 

8    10.5  E. 

5 

6.9  W. 

8 .  10.7  W. 

10 

9.2  W. 

11    15.4  W. 

9     9.1  E. 

9 

12.9  E. 

9      9.3  W. 

11 

7.8  W. 

Ang.31    15.5  E. 

12   14.0  W. 

13   15.0  W. 

10 

11.5  E. 

10      7.8  W. 

12 

6.4  W. 

Sept.  1    14.1  E. 

13   12.6  W. 

14   13.6  W. 

11 

10.1  E. 

11      6.4  W. 

18 

10.6  E. 

2   12.7  E. 

14    11.2  W. 

15   12.2  W. 

12 

8.7  E. 

12      6.0  W. 

19 

9.2  E. 

8   15.8  W. 

19   15.6  E. 

16   10.7  W. 

13 

7.3  E. 

16    10.9  E. 

20 

7.8  E. 

9    14.4  W. 

20   14.2  E. 

17     9.3  W. 

14 

5.9  E. 

17      9.5  E. 

21 

6.4  E. 

10   13.0  W. 

21    12.8  E. 

18     7.9  W. 

18 

11.7  W. 

18      8.2  £. 

27 

9.6  W. 

16   16.1  E. 

22   11.4  E. 

22   13.8  E. 

19 

10.4  W. 

19      6.8  E. 

28 

8.2  W. 

17    14.7  E. 

23   10.0  E. 

23   12.4  E. 

20 

9.0  W. 

20      5.4  E. 

Mar.l 

6.8  W. 

18    13.3  E. 

27    15.8  W. 

24   11.0  E. 

21 

7.6  W. 

25      9.8  W. 

2 

5.4  W. 

19   11.9  E. 

28    14.4  W. 

25     9.6  E. 

22 

6.2  W. 

26      8.4  W. 

7 

9.9  E. 

24   16.3  W. 

29   13.0  W. 

26     8.3  E. 

27 

10.5  E. 

27      7.0  W. 

8 

8.5  E. 

•    25   14.9  W. 

30   11.6  W. 

27     6.9  E. 

28 

9.1  E. 

28      5.6  W. 

9 

7.1  E. 

26    13.5  W. 

31    10.2  W. 

30   14.0  W. 

29 

7.7  E. 

Feb.  2    10.0  E.          10 

5.7  E. 

27    12.1  W. 

Nov.  1     8.8  W. 

Deo.  1   12.6  W. 

30 

6.3  E. 

ENCELADUS. 

d       h 

d 

h 

d      h 

d      h 

d      h 

d 

h 

Jan.  1    12.2  E. 

Jan.  15 

5.0  E. 

Jan.28  21.9  E. 

Feb.  11    14.7  E. 

Feb.25     7.6  E. 

Mar.ll 

0.6  E. 

2    21.1  E. 

16 

13.9  E. 

30     6.8  E. 

12   23.6  E. 

26   16.5  E. 

12 

9.5  E. 

4      5.9  E. 

17 

22.8  E. 

31    15.7  E. 

14     8.5  E. 

28     1.4  E. 

13 

18.4  E. 

5    14.7  E. 

19 

7.7  E. 

Feb.  2     0.5  E. 

15    17.4  E. 

Mar.  1   10.3  E. 

15 

3.3  E. 

6    23.6  E. 

20 

16.6  E. 

3     9.4  E. 

17     2.3  E. 

2   19.2  E. 

16 

12.2  E. 

8      8.5  E. 

22 

1.5  E. 

4   18.3  E. 

18    11.2  E. 

4     4.1  E. 

17 

21.1  E. 

9    17.4  E. 

23 

10.4  E. 

6     3.2  E. 

19   20.1  E. 

5   13.0  E. 

19 

6.0  E. 

11      2.2  E. 

24 

19.3  E. 

7    12.1  E. 

21     5.0  E. 

6   21.9  E. 

12    11.1  E. 

26 

4.1  E. 

8   20.9  E. 

22   13.8  E. 

8     6.7  E. 

Aag.30 

17.9  E. 

13    20.0  E. 

27 

13.0  E. 

10     5.8  £. 

23   22.7  E. 

9   15.7  E. 

Sept.l 

2.8  E. 
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WASHINGTON  MEAN  TIMES  OF  EAST  ELONGATIONS. 

£NC£LADUS-<Gm€liidM2.) 

d 

h 

d 

h 

d 

h 

d 

h 

d 

h 

d 

h 

Sept.  2 

11.7  E. 

8ept.23 

1.0  E. 

Oct.  13 

14.2  E. 

Not.  3 

3.5  E. 

Not.  23 

16.6  £. 

Dec.  14 

5.6  E. 

3 

20.6  £. 

24 

9.9  E. 

14 

23.1  E. 

4 

12.4  E. 

25 

1.5  £. 

15 

14.5  £. 

5 

5.5  £. 

25 

18.8  E. 

16 

8.0  E. 

5 

21.3  £. 

26 

10.4  £. 

16 

23.4  £. 

6 

14.4  £. 

27 

3.7  £. 

17 

16.9  £. 

7 

6.2  £. 

27 

19.3  £. 

18 

asE. 

7 

23.3  £. 

28 

12.6  E. 

19 

1.8  £. 

8 

15.0  E. 

29 

4.1  £. 

19 

17.2  E. 

9 

8.1  E. 

29 

21.4  E. 

20 

10.6  E. 

9 

23.8  E. 

30 

12.9  £. 

21 

2.0  E. 

10 

17.0  E. 

Oct   1 

6.3  E. 

21 

19.5  E. 

11 

8.7  E. 

Dec.  1 

21.8  £. 

22 

10.9  £. 

12 

1.9  £. 

2 

15.2  E. 

23 

4.4  £. 

12 

17.6  £. 

3 

6.7  £. 

23 

19.6  £. 

13 

10.8  E. 

4 

0.1  E. 

24 

13.3  E. 

14 

2.5  £. 

4 

15.6  £. 

25 

4.7  E. 

14 

19.7  E. 

5 

9.0  E. 

25 

22.2  £. 

15 

11.4  £. 

6 

0.4  E. 

26 

13.5  £. 

16 

4.5  E. 

6 

17.9  E. 

27 

7.1  E. 

16 

20.2  E. 

7 

9.2  E. 

27 

22.5  E. 

17 

13.4  E. 

8 

2.8  E. 

28 

16.0  E. 

18 

5.1  E. 

8 

18.1  £. 

29 

7.4  E. 

18 

22.3  £. 

9 

11.7  E. 

30 

0.9  E. 

19 

14.0  E. 

10 

3.0  E. 

30 

lasE. 

20 

7.2  £. 

10 

20.6  E. 

31 

9.8  £. 

20 

22.9  £. 

11 

11.9  E. 

1884 

21 

16.1  £. 

12 

5.4  E. 

KOT.    1 

18.7  E. 

22 

7.8  E. 

12 

20.8  £. 

Jan.  1 

1.2  £. 

TFrUY& 

d 

h 

d 

h 

d 

h 

d 

h 

d 

h 

d 

Ii 

Jftn.  0 

12.8  E. 

Feb.  7 

7.0  E. 

Mar.  17 

1.2  E. 

Sept21 

22.5  £. 

Oct  29 

16.5  E. 

Dec.  6 

10.3  E. 

2 

10.1  E. 

9 

4.3  E. 

18 

22.4  E. 

23 

19.8  E. 

31 

13.8  E. 

8 

7.6  E. 

4 

7.4  E. 

U 

1.6  £. 

20 

19.7  E. 

25 

17.1  E. 

Not.  2 

11.1  E. 

10 

4.9  E. 

6 

4.7  E. 

12 

22.9  £. 

22 

17.0  E. 

27 

14.4  £. 

4 

6.4  £. 

12 

2.2  £. 

6 

2.0  £. 

14 

20.3  E. 

24 

14.3  E. 

29 

11.7  E. 

6 

5.7  E. 

U 

23.4  E. 

9 

23.3  E. 

16 

17.6  E. 

Oct   1 

9.0  E. 

8 

3.0  E. 

15 

20.7  E. 

11 

20.6  £. 

18 

14.9  £. 

Aiig.26 

12.2  E. 

3 

6.3  E. 

10 

asE. 

17 

laOE. 

13 

17.9  E. 

20 

12.2  E. 

28 

9.5  E. 

5 

3.6  £. 

11 

21.6  E. 

19 

15.3  E. 

15 

15.2  £. 

22 

9.5  E. 

30 

6.8  E. 

7 

0.9  £. 

13 

ia8E. 

21 

12.5  £. 

17 

12.6  £. 

24 

6.8  £. 

Sept.  1 

4.1  E. 

8 

22.2  E. 

15 

laiE. 

S3 

9.8  £. 

19 

9.9  E. 

26 

4.1  £. 

3 

1.4  E. 

10 

19.5  E. 

17 

13.4  E. 

25 

7.1  E. 

21 

7.2  E. 

28 

ME. 

4 

22.7  E. 

12 

16.8  E. 

19 

10.7  E. 

27 

4.4  £. 

23 

4.5  E. 

Mar.  1 

22.8  E. 

6 

20.1  E. 

14 

14.1  E. 

21 

8.0  E. 

29 

1.8  E. 

25 

L8E. 

3 

20.1  £. 

8 

17.4  E. 

16 

11.4  E. 

23 

5.3  E. 

30 

23.1  £. 

26 

23.2  E. 

5 

17.4  E. 

10 

14.7  E. 

18 

a7E. 

25 

2.6  £. 

1884 

28 

20.5  E. 

7 

14.7  E. 

12 

12.0  E. 

20 

6.0  E. 

26 

23.9  £. 

Jan.  1 

20.4  E. 

30 

17.7  E. 

9 

12.0  £. 

14 

9.3  £. 

22 

3.3  E. 

28 

21.1  E. 

3 

17.7  E. 

Feb.   1 

15.0  E. 

11 

9.2  £. 

16 

6.6  E. 

24 

0.6  E. 

30 

ia4  £. 

6 

15.0  £. 

8 

12.3  E. 

13 

6.5  E. 

18 

a9E. 

25 

21.9  E. 

Dec  2 

15.7  £. 

5 

9.6  E. 

15 

3.8  E. 

20 

1.2  E. 

27 

19.2  E. 

4 

13.0  £. 

DIONE. 

d 

h 

d 

h 

d 

h 

d 

h 

d 

h 

d 

h 

Jml   1 

0.9  E. 

Feb.  2 

21.1  E. 

Mar.  7 

17.5  £. 

oepifjRi 

10.2  E. 

Oct  29 

aiE. 

Dee.  1 

1.9  £. 

3 

18.6  E. 

5 

14.7  E. 

29 

3.8  E. 

31 

23.7  £. 

3 

19.5  £. 

6 

12.3  E. 

6 

8.4  £. 

Ang.30 

LIE. 

Oct    1 

21.5  E. 

Not.  3 

17.4  £. 

6 

13.2  £.! 

9 

5.9  E. 

11 

2.2  E. 

Sept  1 

18.8  E. 

4 

15.1  E. 

6 

11.0  E. 

9 

6.7  E.  i 

11 

23.6  £. 

13 

19.9  E. 

4 

12.5  E. 

7 

abE. 

9 

4.7  £. 

12 

0.4  £.> 

14 

17.3  E. 

16 

13.6  E. 

7 

6.2  E. 

10 

2.5  E. 

11 

22.3  E. 

14 

lao  E. 

17 

11.0  £. 

19 

7.3  E. 

9 

23.9  E. 

12 

20.2  E. 

14 

laOE. 

17 

11.7  E. . 

20 

4.6  E. 

22 

1.0  E. 

12 

17.6  E. 

15 

13.8  £. 

17 

9.6  E. 

20 

5.3  E.. 

22 

22.4  E. 

24 

18.7  E. 

15 

11.3  E. 

18 

7.5  E. 

20 

3.3  E. 

22 

23.0  £.! 

25 

16.0  E. 

27 

12.5  £. 

18 

5.0  £. 

21 

LIE. 

22 

20.9  £. 

25 

ia7  E.  ! 

28 

9.7  E. 

Mar.  2 

6.1  E. 

20 

22.7  E. 

23 

ia8E. 

25 

14.6  £. 

28 

10.3  £. 

31 

3.4  E. 

4 

23.8  E. 

23 

16.5  E. 

26 

12.4  E. 

28 

a2E. 

31 

4.0  E. 
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BHEA. 

TITAN. 

HYPKHTON. 

d 

h 

d      h 

d     h 

d      h 

d      h 

d      h         1 

Jan.   2 

4.2  E. 

Sep.  25  23.6  E. 

Jan.  0     4.3  £. 

Sep.  29     4.5  E. 

Jan.  0     0.81. 

Sep.  13   18.41.    II 

6 

16.6  £. 

30    12.0  E. 

4     3.8 1. 

Oct.  3     4.11. 

S 

►     8.8  W. 

19     1.9  W. 

11 

5.1  E. 

Oct.   5     0.4  E. 

8     3.3  W. 

7     3.7  W. 

IC 

)   16.8  S. 

24     9.5  S. 

15 

17.5  E. 

9   12.8  E. 

12     2.9  S. 

11     3.1 8. 

1(J 

1     0.9  E. 

29   17.0  E. 

20 

5.9  E. 

14     1.1  E. 

16     2.4  £. 

15     2.5  E. 

2] 

.     9.0 1. 

Oct.  5     0.61.     1 

24 

18.4  E. 

18   13.5  E. 

20     2.0 1. 

19     2.1 1. 

26 

;   17.2  W. 

10     8.0  W. 

29 

6.8  E. 

23     1.8  E. 

24     1.6  W. 

23     1.7  W. 

Feb.  1 

0.5  S. 

15   15.5  S. 

Feb.  2 

19.3  E. 

27    14.1  E. 

28     1.4  S. 

27     1.3  S. 

6 

.     8.7  E. 

20  22.9  E. 

7 

7.8  E. 

Nov.  1     2.4  E. 

Feb.  1     1.2  £. 

31     0.7  E. 

11 

16.7 1. 

26    -6.21. 

11 

20.2  E. 

5    14.8  E. 

5     l.II. 

Nov.  4     0.1 1. 

17 

0.8  W. 

31   13.5  W. 

10 

8.6  E. 

10     3.1  E. 

9     1.1  W. 

7   23.4  W. 

22 

0.9  s. 

Nov.  5  20.8  S.     1 

20 

21.0  E. 

14    15.4  E. 

13     1.0  S. 

11    22.6  8. 

27 

17.0  E. 

11     4.0  E. 

25 

9.6  E. 

19     3.8  E. 

17     0.9  E. 

15  22.1  E. 

Mar.  6 

1.21. 

16   11.21. 

Mar.  1 

22.2  E. 

23   16.1  E. 

21     0.8 1. 

19   21.41. 

10 

9.5  W. 

21    18.4  W. 

6 

10.8  E. 

28     4.4  E. 

25     0.8  W. 

23   20.7  W. 

15 

17.6  S. 

27     1.6  S. 

10 

23.2  E. 

Dec.  2   16.7  E. 

Mar.  1     0.8  S. 

27   20.08. 

21 

1.7  E. 

Dec.  2     8.7  E.    1 

15 

11.8  E. 

7     5.0  E. 

Dm.  1   19.2  E. 

26 

9.81. 

7    15.81. 

11    17.2  E. 

Sept.l     6.91. 

5   18.51. 

31 

17.8  W. 

12   22.9  W. 

Aug.  29 

20.9  E. 

16     5.5  E. 

5    aow. 

9   17.7  W. 

18     6.1  S. 

Sept.  3 

9.3  £. 

20    17.9  E. 

9     6.3  S. 

13   17.1  S. 

Ang.ie 

1     2.9  E. 

23   13i2E. 

7 

21.8  E. 

25     6.2  E. 

13     6.1  E. 

17   16.6  E. 

23 

10.9  1. 

28   20.31. 

12 

10.2  E. 

29   18.6  £. 

17     5.7 1. 

21    16.11. 

28 

18.8  W. 

1884 

16 

2^7  E. 

1884                   J        21     6.3  W. 
Jan.  3     6.9  E.l        25     4.8  8. 

25    15.6  W. 

Sept.  3 

2.7  S. 

Jan.  3     3.4  W. 

21 

11.2  E. 

29   15.2  8. 

8 

10.6  E. 

8   10.5  S.     1 

( West  Elongation    .    . 

January     6 

Jone      19 

September    7 

November  25 

t  A  i>ii<T<TTa  J  Snperior  Comimctioii . 

January    26 

July        9 

September  26 

December  14 

vaJTJEd. 

'^^^  East  Elongation     .    . 

February  16 

July      29 

October      16 

December  33 

(^  Inferior  Conjunction  . 

March         8 

August  18 

November    5 

THE  APPARENT  ELEMENTS  OP  SATURN'S  RINGS. 

a 

h 

P 

I 

V 

u 

%' 

IncllnaUon  of 

The  EleTation 

Banh  B  I^ngiiode  iroin  Satufu 

Oreenwich 
Mean  Noon. 

Oater 

AliB. 

Oater 
Hlnor 
Axis. 

Ifofrtbem 

Semi^Minofr 

Axis  to  Circle 

of  Declination 

ttom'Sorth 

to  Bast. 

above  the 

Plane  of  the 

lUng. 

of  the  San 

above  the 

Plane  of  the 

Ring. 

oomted  on  Plane  of  Bins 
ftom  the  Kinff'a  As- 
cending Node  on 

JSqnator. 

SoUptio. 

JaiL 

0 

44':31 

16!85 

O          f 

—  1  30.0 

—  22  20.7 

—  23  .34.0 

lOf  53.'l 

59  loU 

20 

42.85 

16.29 

1  26.8 

22  20.5 

23  43.9 

101  2ai 

58  45.4 

Feb. 

9 

41.31 

15.83 

1  29.6 

22  31.5 

23  53.6 

101  49.4 

69    6.8 

Biar. 

1 

39.88 

15.50 

1  38.0 

22  52.1 

24    3.1 

102  55.9 

60  13.4 

21 

38.70 

15.32 

1  51.3 

23  19.5 

24  12.3 

104  40.6 

61  58.2 

Apr. 

10 

37.82 

15.28 

—  2    8.1 

—  23  50.2 

—  24  21.3 

106  54.9 

64  12.5 

30 

37.28 

15.37 

2  27.5 

24  21.2 

24  30.0 

109  29.8 

66  47.5 

May 

20 

37.09 

15.57 

2  48.0 

24  49.7 

24  38.6 

112  15.8 

69  33.6 

Jane 

9 

37.26 

15.88 

3    8.3 

25  14.1 

24  46.8 

115    3.6 

72  21.5 

29 

37.77 

16.29 

3  27.5 

25  33.0 

24  54.8 

117  43.4 

75    1.3 

Jnly 

19 

38.61 

16.79 

—  3  44.2 

—  25  46.3 

—  25    2.5 

120    6.1 

77  24.1 

Ang. 

8 

39.76 

17.37 

3  57.5 

25  54.3 

25  10.1 

122    2.0 

79  20.1 

28 

41.16 

18.02 

4    6.5 

25  57.7 

25  17.3 

123  21.7 

80  39.9 

Sept. 

17 

42.70 

18.68 

4  10.3 

25  57.3 

25  24.3 

123  57.7 

81  15.9 

Oct. 

7 

44.21 

19.31 

4    9.2 

25  53.7 

25  31.0 

123  46.7 

81    4.0 

27 

45.47 

19.79 

—  4    2.4 

—  25  47.7 

—  25  37.5 

122  48.1 

80    6.5 

Nov. 

16 

46.24 

20.03 

3  51.9 

25  39.9 

25  43.8 

121  15.6 

78  34.1 

Dee. 

6 

46.33 

19.96 

3  39.5 

25  31.3 

25  49.9 

119  28.0 

76  46.6 

26 

45.72 

19.62 

3  23.0 

25  24.3 

25  55.3 

117  49.4 

75    8.1 

31 

45.48 

19.49 

—  3  25.5 

—  25  22.9 

—  25  56.7 

117  28.8 

74  47.6 

llie  factor  to  be 

mnltiplied  by  a  and  h  to  obtain  the  axes  of — 

The  ini 

ner  ellipse  of  the  enter  ring    —  0.8801          log  facte 

>r  =  9.9445 

The  on 

ter  ellipse  of  the  inner  ring         0.8599          log  facte 

»r  =  9.9344 

The  ini 

ner  ellipse  of  the  inner  ring         0.G650          log  facte 
ner  ellipse  of  the  dnsky  ring  —  0.5466          log  fikctc 

tT  =  9.8228 

The  ini 

»r  —  9.7392 

NoTC— The  ne 

f^ative  sign  of  I  indicates  that  the  rieihle  uattace  of  the  ring  i 

8  the  southern 

one. 

30 
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AFPABENT  OBBITS  OF  TSB  SATELLITES  OF   UBASV8  Df  1B83, 

AS  SEEN  nr  AS  IKVEBTISG  TBLEBCOPE. 

WASHINGTON  MEAN  TIMES  OF  EU>NGATIONS.                          j 

AKIEL. 

UMBEIEL. 

TITANIA. 

OBEBON.     ' 

North. 

Sootta. 

NortlL 

Sontli. 

Kotth. 

SOMh. 

KoTthndSoaUu 

A     h 

a   h 

a   k 

d     k 

d     k 

d     k 

d     k 

Jan.     0    2.6 

Jan.    1    8.9 

Jan.     1  12.0 

Jan.     3  13.7 

Jan.    1    0.1 

Jan.     5    8.5 

Jan.   5  10.5  N. 

7  16.3 

8  22.5 

9  1H.9 

11  20.6 

9  17.0 

14    1.5 

13    4.1  S. 

15    5.7 

16  11.9 

18    1.8 

20    3.5 

16  10.0 

22  1&4 

18  81.6  N. 

22  19.2 

24     1.4 

26    8.7 

28  10.5 

27    2.9 

31  11.4 

as  15.2  8. 

30    8.7 

31  14.8 

Feb.     3  15.6 

Feb.    5  17.4 

Feb.     4  19.8 

Fab.     9    4.3 

Feb.    1     8.8  H. 

Feb.    6SS.I 

Feb.    8    4.3 

11  22.6 

14    0.3 

13  12.8 

17  21.2 

8    8.3  8. 

14  11.6 

15  17.8 

20    5.5 

22    7.3 

22    6.7 

26  14.2 

14  19.9  N. 

22    1.1 

23    7.2 

28  12.4 

Mar.    2  14.1 

Mar.    2  22.6 

Mar.    7    7.1 

21  13.4  8. 

Hoc.     1  14.5 

Mar.    2  20.7 

Hat.     8  19.3 

10  21.1 

11  15.6 

16    0.0 

88    7.0  N. 

9    4.0 

10  10.2 

17    2.2 

19    4.0 

20    8.5 

84  16.9 

Mar.  7    0.5  8. 

16  17.6 

17  23.7 

25    9.2 

27  10.9 

29    1.4 

Apr.     2    9.9 

13  18.1  N. 

24    6.9 

25  13.1 

Apt.     2  16.1 

Apr.    4  17.8 

Apr.     6  18.4 

n    8.8 

ao  11.6  8. 

3120.4 

Apr.     2    a.6 

10  23.0 

13    0.7 

15  11.3 

19  19.7 

37    5.2  N. 

Apr.    8    9.8 

9  16.0 

19    5.9 

21    7.7 

24    4.3 

88  18.7 

Apr.   2  S2.7  8.: 

15  23.3 

17    5.5 

W  1S.8 

29  14.6 

May    2  21.2 

May     7    5.7 

9  16.3  N.j 

33  13.7 

24  18.9 

May    5  19.7 

May    7  21.5 

11  14.2 

15  22.6 

16    9.8  al 

May     1    2.8 

May    2    8.4 

14    2.7 

16    4.4 

20    7.1 

84  15.6 

23    3.4  N.I 

8  15.T 

9  21.9 

22    9.6 

24  11.3 

29    0.1 

Jnne    8    8.5 

89  81.0  R< 

16    5.2 

17  11.3 

30  16.5 

June   1  18.3 

June    6  17.0 

11     1.5 

May   6  14.6  S.; 

23  18.6 

K    0.8 

Jime    7  23.4 

10    1.2 

15  10.0 

19  ia4 

13    &1  8.' 

31    8.1 

Jnae    1  14.3 

16    6.4 

18    8.1 

24    2.9 

28  11.3 

20     1.7  Nj 

Dec.     8  21.4 

Dec.     7  15.2 

Not.  29    0.9 

Dec.     1    2.6 

Not.  27  20.0 

Deo.     3    4.4 

Dee.    6    0.6  N: 

Hi  10.9 

15    d.7 

Dec.     7    7.8 

9    9.6 

Dec     6  12.9 

10  21.4 

14  16.1  &! 

24    0.4 

22  18.1 

15  14.7 

17  16.5 

15    5.9 

19  14.3 

21  11.7  N.! 

31  13.« 

30    7.6 

23  21.7 

25  23.4 

23  22.6 

28    7.3 

38    5.2  &i 

d      b                                                                       d       h 

Period  of  Ariel,              2    12.489                      Period  of  TiUnla,          8    16.942 

Period  of  Umbriel,         4      3.460                       Period  of  Oberon,         13    11.119 

aay  be  round  \j  lidding  maltipl«  of  the  period' of  tlie  (MdllU.             '                                                                       | 

SATELLITE  OF  NEPTUNE,  1883, 
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APPASEKT  OBBIT  OF  THE  SATELLITE  OF  NEPTUlTB  IN  1883, 
AS  SEEN  IN  AN  INVERTINQ  TELESCOPE. 

WASHINGTON  MEAN  TIMES  OF  ELONGATIONS. 


South  West. 


Jan. 


Feb. 


d 

h 

0  12.4 

6 

9.4 

12 

6.5 

18 

3.5 

24 

0.6 

29  21.6 

4  18.7 

10  15.7 

16  12.8 

22 

9.8 

28    6.9 


North  EMt 


Jan. 


P6b. 


d 

h 

3  10.9 

9 

8.0 

15 

5.0 

21 

2.1 

26  23.1 

1  20.2 

7 

17.2 

13  14.2 

19  11.3 

25 

8.3 

Mar.     3    5.4 


Southwest 


Ang. 
Sept. 


Oct. 


d  h 

23  14.2 

Ang. 

29  11.2 

Sept. 

4  8.3 

10  5.3 

16  2.4 

21  23.4 

27  20.5 

3  17.5 

Oct. 

9  14.5 

15  11.6 

21    8.6 


North  EMt 


d 

26 

1 

7 

13 

19 

24 

30 

6 

12 

18 


h 
12.7 
9.8 
6.8 
3.8 
0.9 

21.9 
19.0 
16.0 
13.1 
10.1 


24    7.2 


Southwest 


Oct. 
Nov. 


Dec. 


d     h 

27    5.7 

2    2.7 

7  23.8 

13  20.8 

19  17.9 


14.9 

12.0 

9.0 

6.0 

3.1 


1 

7 

13 

19 


25    0.1 


North 


Oct. 
Nov. 


Deo. 


d 
30 

5 
10 
16 
22 

28 
4 
10 
16 
22 


h 

4.2 

1.2 

22.3 

19.3 

16.4 

13.4 

10.5 

7.5 

4.6 

1.6 


27  22.7 


The  above  times  are  tbose  of  each  passage  of  the  satellite  through  an  apsis  of  its  apparent 
orbit.  The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring  around  the 
orbit  from  the  apsis  last  passed  through,  remembering  that  the  radius  vector  of  the  satellite 
describee  equal  areas  in  equal  times. 

Period  of  the  satellite  of  Neptune,  5^  21 ''.045. 


In  the  above  diagrams,  the  central  circle  represents  the  planet,  and  is  on  the  same  scale 
the  orbits. 
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PHENOMENA,   1883. 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


d  h  m 

Jan.  2  8- 

5  14  37 

7  23  18 

9  1  - 

9  18  24 

9  -  - 

16  19  59 

17  1  37 

19  11  17 

19  11  - 

19  18  - 

21  9  - 

21  14  - 

25  14  - 

25  23  - 

26  19  39 

27  8  - 

31  4  - 

Feb.  3  12  27 

4  11  - 

5  6- 

5  6- 

6  1  25 

6  19  35 

7  18  - 

12  18  - 

13  1  29 

13  7  49 

14  13  - 

15  14  - 

15  14  44 

17  12  - 

19  17  - 

23  0  52 

28  17  - 

Mar.  3  0- 

5  4  25 

6  16  38 

7  2  43 

9  1- 

10  22  - 

11  12  - 

12  9  39 

12  17  56 

12  21  - 

14  22  58 

17  0  - 

19  23  - 

20  6  - 

22  4  56 

26  0  - 

26  8  - 

28  6  - 

o       / 

9       greatest  Hel.  Lat.  S. 

6  9€ 9-h35 

6  i€ ^—449 

9       Perihelion. 
(JgC 5—659 

9      ak  greatest  brillianey. 

6W€ V—  2   0 

6h€ h-  2   7 

<J  j/C i-h   235 

<J  9       i^Ophiuchi.    •  -h  2  21 

1^  Stationary. 

$  inQ 

$  greatest  elong.  E.   18  32 

^  Stationary. 

^  Perihelion. 

<J  §C ^-h   5   8 

y       Stationary. 

9       greatest  Hel.  Lat.  N. 
<J9C 9+    044 

□  WO 

\i       ffreatest  Hel.  Lat  N. 
6  9  Quiferior. 
6  S€ <J—   6    4 

<J  5<t 5—  122 

□  >iO 

<J  5  <J S-h   423 

<JWC W—   141 

6h€ h—  140 

2f.      Stationary. 

9       greatest  elong.  W.  46  52 

6  2t€ :{f-4-   248 

^       Stationary. 

i  9       9r  Sagittarii .    •  —    1  30 

<J  §C §-h   5   5 

5       inO 

b       greatest  eloiig.  W.  27  10 

6  9€ 9-    3  13 

«J9C S—   6 18 

6  i€ <?-   626 

i  g       <5Caprlcomi   •  —    1  24 

b       Aphelion. 

f  so 

^  WC V—   123 

6h€ h—  1   9 

6  2f€ ^+  318 

<$  5  ^ «—  057 

greatest  Hel.  Lat.  S. 

enters  f,  Spriogr  com. 
6  $>€ S+  5  7 

9       Stationary. 
i  9       tlCapricomi   *  —   2S2 
9       intS 


d  b  m 

Mar.  31  8  - 

Apr.  4  0  53 

5  2  2 

6  7  15 

8  20  47 

9  7  56 

923  - 

11  12  52 

12  22  - 

15  18  - 

18  8  58 

19  8  - 

21  -  - 

23  22  - 

26  15  - 

May  1  11  - 

1  11  - 

3  18  51 

322  52 

4  5- 

6  -  - 

6  9  12 

7  0  1 

7  14  54 

8  20  - 

9  7  5 

9  13  - 

13  19  - 

15  14  19 

18  11  - 

20  6  - 

22  15  - 

24  2  - 

26  0  - 

26  19  - 

27  17  - 

June  1  17  30 

2  10  55 

2  20  47 

3  15  55 

4  19  50 

6  327 

6  21  - 

7  11  - 

7  20  - 

9  13  - 

11  21  45 

19  7  - 

19  8  - 

21  2  - 

26  11  - 

27  7  - 

30  10  33 

9       greatest  Hel.  Lat.  S. 

(J  9C 9—   538 

6  i€ ^—539 

(J5C S—   5   3 

(J  VC W—   110 

6h€ h—   041 

5  9       AAqtiarii.  .    *  +   0  26 

62t€ 2t-h   338 

^      Perihelion. 

6  9  O  Superior. 

(JSC 6-4-   5  14 

9       inQ 

i      eclipsed,  invis.  at  Waah. 

g       Perihelion. 
<J»W 5-t-37 

<J5h 5-h   354 

9       Aphelion. 

6  9  € 9—   452 

6  S€ /—  358 

§       greatest  Hel.  Lat.  N. 

O      eclipsed,  invis.  at  Wash. 

(J  VC W—    1    4 

<JhC h—    0  18 

<JgC    ...i...    g-t-   449 

^  WO 

6X€ X-h   4    1 

<J  9  ^ 9—  048 

b       greatest  elong.  E.  21  55 

(j|C S-h   5 16 

6  hO 

^  2f      ^Gemino  nm*  —    0  50 
9       greatest  HeL  Lat  S. 

S      Stationary. 
Stationary. 

»       inO 

6  iC ^-t-  143 

69C 9—  131 

6^€ V—  058 

6h€ h-h  0  2 

<JSC 8+   052 

62l€ ir-h   421 

^       Aphelion. 
i  $  0  Inferior. 
<JW9 Vf—   010 

D  ^O 

<J  5C S-4-    5   7 

6h9 ^—  035 

y       Stationaiy. 

O      enters  s,  Sunuiier  con. 

6  iv ^-t-  1  7 

9       greatest  Hel.  Lat.  S. 
6  S€ ^-t-    037 


PHENOMENA,    1883. 
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WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


d     h    m 

July    I    5  53 

1  14    - 

2  5  58 

2  626 

3  0- 

3  11    - 

3  23  50 

4  22  - 
7  23  - 
9    7    5 

16    7  - 

19    9  - 

19  16  - 

19  20  * 

20  21  - 

25  20    - 

27  12  50 

28  17    1 

29  2  36 

29    6    - 

31    4    - 

31  19  10 

Aug.   1    5  50 

2  22  40 

5  17  29 

12  18    - 

13  13    - 

14  9    - 

21  17    - 
23  16    - 

23  18  30 

23  22    - 

24  4    - 

25  1  36 

26  22  47 

28  12  30 

29  5    - 
31  14  37 

Sept.  1  15    - 
2    3  56 


6911 

(J  WC 

6  hC 

6  i<L 

*<$  9  O  Superior. 


2  21 

3  4 
10  15 
12  21 
16    7 


45 


16  23  - 

19  21  - 

20  1  2 

20  6  - 

21  8  51 

21  20  - 

22  16  - 

23  6  - 
23  18  - 


6 
6 


o 


032 


greatest  eloug.  W.  21  39 

9  +   3  31 

5  +   0  17 

Apogee. 


«J  S  9 
6  SC 


3  3 

438 

1  18 
450 


5      mQ 

9      inQ 

<J  8^ 

6  Sh 

$       Periheliou. 


I 


9 
h 

i 


032 
126 


0  10 
033 
0  44 
244 


9       greatest  Uel.  Lat.  N. 

611<L j/H-   458 

69C 94-   534 

6SC B4-70 

<J  SC §-h   431 


i  Vi      a  Tauri .  .  •    • 
D  VO 

9       PerihelioD. 
8       inS 


—  3  40 


Stationary. 


tp—   019 
§+   050 


5 


H  Oeminoniin 


•    

9 


1    3 

430 

5  17 
1    4 

6  5 

4  18 


AphelioD. 

g  -h   0  51 

greatest  elong.  E.   26  49 
greatest  Hel.  Lat.  N. 


6  GemiDorum  * 

w 

Superior. 
\ 


0  45 

0  49 
010 

114 


Stationary. 

enters  ^  Autumn  com. 

greatest  Hel.  Lat.  S. 

Stationaiy. 


d     h     m 

Sept.24    7  32 

25  3  28 

29  13  14 

30  21  55 
Oct     1    9  36 

3  21    - 

6    8- 

12    6    - 

12  19  - 
15  15    - 

15  -    - 

16  20    - 

17  9  40 

18  16  11 

19  1    - 

20  2    - 

21  22    - 

22  15  55 

22  15  47 

24  -    - 

26  22  53 

27  0    - 

27  4    - 

28  21  33 

30  -    - 

31  5  41 
31  12    - 

Nov.    1  12    - 
723    - 

11  16    - 

13  19  50 

15  0  9 
19    2    5 

19  15    - 

20  0  35 

20  22    - 

23  7  23 

25  13    - 

28  11    - 

29  4  48 

29  20    - 

30  16  27 
Dec.  11    5  33 

12  2  - 
12    7  53 

16  9  51 

17  20  m 
20  2  - 
20    6    - 

20  15  46 

21  10    - 

22  13    - 

30  12  27 

31  2  22 


6  $€. ^  -4-  5  52 

6  jU€ J/ -4-  534 

«J$C l-h  4  10 

<J9C 9-H  3 19 

65C 5—  2  5 

659 5—  4 12 

6  $  O  Inferior. 

S       inO 
6  %      )9Virgini8  .•—05 

$       Stationary. 

C       eclipsed,  vis.  at  Wasb. 
b       Perihelion. 
6  W€ ^—   0   9 

6h€ hH-  113 

6  iJt ^-h   059 

(J  g       y  Virginia   .•+17 
b      greatest  elong.  W.  18  22 

6  2t<L Jt-h   545 

6  i€ i-h   6 49 

^       in  Praesepe. 

6  &€ S-+-   4   5 

5       greatest  Hel.  Lat.  N. 

6  9  € $+   322 

0      eclipsed,  invis.  at  Wash. 

<J9C 9—   113 

i  h      a  Tauri ...    •  —   3  30 

9       in8 
*  WO 

<JWC tp—   0  15 

6h€ hH-  1  2 

6  2t€ 2?-+-  5 47 

tt      inS 

6  i€ i-h   731 

V      Stationary  near  Preesepe. 

<J  SC 5+   356 

6  9  O  Superior. 

<JSC 5—  4 11 

g      Aphelion. 

6  9  € 9—   5   9 

<J  tpC tp  — 1538 

9       Aphelion. 
6h€ h-h   0  55 

<5  JJfC j/-h   543 

6  ^€ <JH-   8  18 

D  50 

b       greatest  Hel.  Lat.  S. 

6  $>€ $4-342 

O      enters  >J,  Winter  com* 

^      Stationary. 

<J  g  <C    .  , g—   650 

6  9€ 9—   651 
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OBSERVATORIES. 


POSITIONS  OP  OBSERVATORIES. 

(  North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 

• 

BedoflClfln 
to 

W  J^^      .A 

Longitede                           1 

PIami 

Ii>nwidab 

0«oeeiitrie 

Log /». 

1 

LiOitode. 

• 

Fkoa  Greenwich.    1 

O            /            // 

/     ti 

h     B      • 

h    m      a 

Abo     .••••• 

+  60  26  56.8 

— 

9  53.5 

9.!l9o90« 

— . 

6  37  20.3 

^ 

129    8.2   - 

Adelaide  .     . 

-34  57 

+ 

10  47.8 

9.999526 

— 

14  22  33.1 

— 

9  14  21.0   ' 

Albany     • 
Alfred      .     . 

-h  42  39  49.5 

11  28.2 

9.999336 

.» 

0  13  12.87 

+ 

4  54  59.22; 

-h  42  15  19.8 

— . 

1127.2 

9.999346 

+ 

0    2  55.00 

+ 

5  11    7.09; 

Algier      •     , 

+  36  45    2.7 

— 

11    1.6 

«7.U«ftf4o3 

5  20  23.48 

0  12  11.39 1 

Allegheny     . 

+  40  27  41.6 

— 

11  21.6 

9.999391 

+ 

0  11  50.84 

+ 

5  20    2.93: 

Altona      .     , 

-h  53  32  45.3 

~-~ 

11    0.8 

9.999063 

—. 

5  47  58.44 

— 

0  39  46.35 

Amherst  •     , 

+  42  22  15.6 

— . 

11  27.5 

9.999343 

^ 

0  18    4.8 

+ 

4  50    7.3 

Annapolis 

+  38  58  53.5 

— 

11  15.0 

9.999428 

~. 

0    2  15.60 

+ 

5    5  56.49; 

Ann  Arbor    , 

+  42  16  48.0 

— 

11  27.3 

9.999346 

+ 

0  26  43.10 

+ 

5  34  55.19 

Armagh    •     , 

+  54  21  12.7 

.. 

10  54.9 

9.999043 

-.. 

4  41  36.6 

+ 

0  26  35.5 

Athens     .     . 

+  37  58  20.0 

— . 

11    9.4 

9.999453 

— 

6  43    7.8 

— 

134  55.7 

Berlin       .     . 

-h  52  30  16.7 

— 

11    7.7 

9.9990oo 

— 

6    147.00 

— 

0  53  34.91 

;  Berne       .     . 

+  46  57    8.7 

.— 

11  99.2 

9.999227 

... 

5  37  58.1 

— 

0  29  46.0 

1  Bethlehem 

1 

+  40  36  23.9 

— 

1122.2 

9.999388 

— 

0    6  40.19 

+ 

5    1  31.90 . 

Birr  Castle    . 

+  53    5  47.0 

— 

11    3.9 

9.999074 

^ 

4  36  31.2 

+ 

0  31  40.9 

Bologna    ,     , 

+  44  29  47.0 

—~ 

11  30.5 

9.999289 

— . 

5  53  36.7 

0  45  24.6 

Bonn    .     .     . 

+  50  43  45.0 

— 

11  17.3 

9.999132 

— 

5  36  35.38 

— . 

0  28  23.29 

!  Bothkamp 

+  54  12    9.6 

— 

10  56.0 

9.999047 

— 

5  48  42.9 

— 

0  40  30.8 

Breslau     .     . 

+  51     6  56.5 

— 

11  15.4 

9.999122 

• 

6  16  20.80 

— 

1    8    8.71 

Brussels    .     . 

+  50  51  10.5 

.. 

11  16.8 

9.999129 

._ 

5  25  40.7 

_ 

0  17  28.6 

;  Cambridge  {Eng 

.)" 

-h  52  12  51.6 

— 

11    9.4 

9.999095 

— 

5    8  34.84 

— 

0    0  22.751 

1  Cambridge  {Mass.) 

+  42  22  48.3 

— 

11  27.6 

9.999343 

— 

023  41.11 

+ 

4  44  30.98 ' 

j  Cape  of  Good  Hope 

-  33  56    3.4 

+ 

10  39.0 

9.999550 

— 

6  22    7.1 

— 

1  13  55.0 

Chapultepec .     .     . 

+  19  25  17.5 

7  J2.0 

9.999841 

+ 

128  26.15 

+ 

6  36  38.24 

Charkow  .... 

+  50    0  10.2 

_ 

11  20.5 

9.999150 

_ 

7  33    6.8 

^ 

2  24  54.7 

Chicago    .... 

+  41  50     1.0 

^^^ 

11  26.2 

9.999357 

+ 

0  42  14.69 

+ 

5  50  26.78 

Christiania     .     .     . 

+  59  54  43.7 

— 

10    0.2 

9.998914 

— 

5  51    5.94 

— 

0  42  53.85 

Cincinnati  (New  Ohs.), 
Cincinnati  (Old  Obs.), 

+  39    8  35.5 

— 

11  15.8 

9.999424 

+ 

0  29  29.33 

+ 

5  37  41.42 

+  39    6  26.5 

— 

11  15.6 

9.999425 

+ 

0  29  46.85 

+ 

5  37  58.94 

Clinton 

+  43    3  17.0 

^ 

11  28.9 

9.999326 

_ 

0    6  34.65 

+ 

5    137.44 

Coimbra   • 

+  40  12  25.8 

— 

11  20.6 

9.999398 

— . 

4  34  37.6 

+ 

0  33  34.5 

Copenhagen 

+  55  41  13.6 

— 

10  43.9 

9.999011 

— 

5  58  31.3 

0  50  19.2 

Cordoba    . 

-  31  25  15.4 

+  10  13.5 

9.999608 

— 

0  51  27.0 

+ 

4  16  45.1 

Cracow     . 

+  50    3  50.0 

— 

11  20.3 

9.999149 

— 

6  28    2.6 

1  19  50.5 

Dantzig    •     . 

+  54  21  18.0 

_ 

10  54.9 

9.099043 

^ 

6  22  51.4 

... 

1  14  39.3 

Dorpat.     . 

-h  58  22  47.4 

— 

10  17.6 

kf.klclKMo 

-.. 

6  55    5.6 

— 

1  46  53  5 

1  Dublin.     .     . 

+  53  23  13 

— 

11     1.9 

9.999066 

.— 

442  50 

+ 

025  22 

i  Dun  Echt 

• 

4-57    9  36 

— 

10  30.2 

9.998977 

.- 

4  58  32.1 

+ 

0    9  40.0 

j  Durham    .     , 

+  54  46    6.2 

— 

10  61.6 

9.999033 

— 

5    1  52.3 

+ 

0    6  19.8 

IDuBseldorf    < 

+  51  12  25 

^ 

11  15.0 

9.999120 

^m^ 

5  85  17 

_ 

027    5 

Edinburgh 

+  55  57  23.2 

— 

10  41.5 

9.999005 

— 

4  55  29.04 

+ 

0  12  43.05 

Florence  .     , 

+  43  46    4.1 

— 

11  29.9 

9.999308 

.— 

5  53  13.6 

0  45    1.5 

Geneva     .     , 

+  46  11  58.8 

— 

11  30.1 

9.999246 

— 

5  32  48.86 

.» 

0  24  36.77 

Georgetown  , 

+  38  54  26.2 

— 

11  14.6 

9.999430 

+ 

0    0    6.20 

+ 

5    8  18.29 

Glasgow  (Missouri)    . 

+  39  16  16.8 

-. 

11  16.4 

9.999421 

+ 

1    3    6.8 

+ 

6  11  18.9 

Glasgow  (Scotland)     . 

+  55  52  42.8 

— 

10  42.2 

9.999006 

— 

4  51    1.5 

+ 

0  17  10.6 
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POSITIONS  OF  OBSERVATORIES. 
( North  Latitudes  and  West  Longitudes  are  Considered  Positive,) 


Pbioe. 


Gotha  .  . 
Gdttingen . 
Greenwich 
Hamburg . 
Hanover  • 


Hastings-on-HadsoQ 
Haverford  .  •  . 
Helsingfors  .  .  • 
Hudson  .  .  •  • 
Kasan 


Kew 

Kiel 

Kiew 

Kdnigsberg  .     .     .     . 
Kremsmiinster  •     •     . 

Leiden 

Lieipzig 

Leyton 

Lisbon  {Marine  Obs,) . 
Lisbon  {Royal  Obs.)    . 

Liverpool 

Lubec 

Lund 

Madison 

Madras     •     •    •     •     • 


Madrid 

Manheim 

Marburg 

Markree 

Marseilles     •     .     .     . 

Melbourne     •     .     .     . 
Mexico     .     •     .     .     . 

Milan 

Modena 

Montsouris    •    .     .     . 


Moscow 

Munich 

Naples 

Neuchatel      .... 
New  Haven  .... 

New  York  (Columh,  Ck>ll) 
New  York  (Buthibfubd) 

Nicolaeff 

Odessa 

Ogden 

0-Gyalla 

Olmutz 


Lfttitade. 


+  50  56  37.5 
+  51  31  47.9 
+  51  28  38.4 
+  53  33  7.0 
-f  43  42  15 

+  40  59  25 
+  40  0  36.5 
+  60  9  43.3 
+  41  14  42.6 
+  55  47  24.2 

+  51  28  6 
+  54  20  29.7 
+  50  27  ILl 
+  54  42  50.6 
+  48  3  23.7 

+  52  9  20.0 
+  51  20  6.3 
+  51  34  34 
+  38  42  17.6 
+  38  42  31.3 

+  53  24  4 
+  53  51  31.2 
+  55  41  52.1 
+  43  4  33 
+  13  4  8.1 

+  40  24  30.0 
+  49  29  11.0 
+  50  48  46.9 
+  54  10  31.8 
+  43  18  19.1 


Bednoiton 

to 

C^eooMktrie 

LAClkide. 


-37  49 
+  19  26 
+  45  27 
+  44  38 
+  48  49 


53.3 
1.3 
59.2 
52.8 
18.0 


+  55  45  19.8 

+  48  8  45.5 

+  40  51  45.4 

+  46  59  51.0 

+  41  18  36.5 

+  40  45  23.1 
+  40  43  48.5 
+  46  58  20.6 
+  46  28  36 
+  41  13  8.6 

+  47  52  43.4 
+  49  35  43 


—  11  16.3 

—  11  13.3 

—  11  13.6 

—  11    0.8 

—  1189.8 

—  11  23.6 

—  U  19.8 

—  9  67.1 
»  11  84.4 

—  10  43.0 

'-  11  13.6 

—  10  55.0 

—  11  18.6 

—  10  58.0 

—  11  27.0 

—  11    9.8 

—  11  14.3 

—  11  13.0 

—  11  13.5 

—  11  13.6 

—  11    1.8 

—  10  58.6 

—  10  43.8 

—  11  88.9 

—  5    3.3 

—  11  81.4 
^  11  82.5 

—  11  16.9 

—  10  56.8 
»  11  89.3 

+  II    8.6 

—  7  18.2 

—  11  30.6 

—  11  30.6 

—  11  84.8 

—  10  43.3 

—  11  86.7 

—  11  83.1 

—  11  89.1 

—  11  84.6 

—  11  88.7 

—  11  88.6 

—  II  89.8 

—  11  89.8 

—  11  84.3 

—  11  87.4 

—  11  82.1 


Log  p. 


9.999137 
9.999118 
9.999113 
9.990068 
9.999309 

9.099378 
9.999408 
9.998909 
9.999371 
9.999009 

9.1)99114 
9.999043 
9.999139 
9.999034 
9.999199 

9.999097 
9.999117 
9.999111 
9.999435 
9.999435 

9.999066 
9.999055 
9.999011 
9.999385 
9.999986 

9^)99393 
9.999163 
9.999130 
9.999047 
9.999380 

9.999456 
9.999840 
9.999265 
9.999285 
9.999180 

9.999009 
9.999197 
9.999381 
9.999826 
9.999370 

9.999384 
9.999384 
9.999226 
9.999239 
9.999372 

9.999204 
9.999160 


Longitode 


From  WaBhington. 


h  m   8 

-  5  51  2.62 

-  5  47  58.33 

-  5  8  12.09 
-5  48  5.8 

-  0  19  4.13 

-  0  12  42.4 

-  0  6  59.34 
-6  48  1.25 
+  0  17  32.06 

-  8  24  41.0. 

-56  57.0 

-  5  48  47.85 

-  7  10  12.73 
-6  30  11.00 

-  6  4  44.3 

-5  26  8.44 

-  5  57  46.11 
-58  11.22 

-  4  3147.1. 

-  4  81  27.41 

-  4  55  54.9 

-  5  50  57.64 

-  6  0  57.11 
+  0  49  24.1 
-10  29  11.5 

-  4  53  26.7 
-5  42  2.61 

-  5  43  17.1 

-  4  34  23.7. 

-  5  29  46.78 

-14  48  69. 
+  1  28  14.58 

-  5  44  58.06 

-  5  51  54.9 

-  5  17  32.77 

-  7  38  29.0. 

-  5  54  39.22 
-65  13.0. 
-5  86  2.3 

-  0  16  29.90 

-  0  12  18.40 

-  0  12  1547 

-  7  16  6.2 
-7  11  144 
+  2  19  47.52 

-  6  20  57.68 

-  6  17  14.7 


From  Groenwich. 


+ 


b     m      B 

0  42  50.53 
0  39  46.24 
.0    0    0 
0  39  53.7 
4  49    7.96 


+  4  55  29.7 
+  5  1  12.75 

-  139  49.16 
+  5  25  44.15 

-  3  16  28.9 


+ 


0  1  15.1 

0  40  35.76 
2  2  0.64 

1  21  58.91 
0  56  32.2 


+ 
+ 

+ 

+ 


0  17 
0  49 
0  0 
0  36 
0  36 

0  12 
042 
0  52 
5  57 
5  20 


56.35 
34.02 
0.87 
25.0 
44.68 

17.2 

45.55 

45.02 

36.2 

59.4 


+  0  14  45.4 

-  0  33  50.52 

-  0  35  5.0 
+  0  33  48.4 

-  0  21  34.64 

-  ;9  39  54.8 
+  .6  36  26.67 

-  0  36  45.97 

-  0  43  42.8 

-  0  9  20.68 

-  3  30  16.9 

-  0  46  26.13 

-  0  57  0.9 

-  0  27  50.2 
+  4  51  42.19 

+  4  55  53.69 
+  4  55  56.62 

-  S  7  54.1 

-  2  3  2.3 
+  7  27  59.61 

-  1  12  45.59 

-  1  9  2.6 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 
( North  Latitude*  and  West  Longitude*  are  Conoidered  Positive:} 


Plaoe. 


Oxford  {Radelijfe) . 
Oxford  {University) 
Padua  .  . 
Palermo  . 
Paramatta 


Paris    .     . 
Philadelphia 
Pola     .     . 
Potsdam    . 
Poughkeepsie 

Prague 
Princeton . 
Pulkowa   . 
Quebec     . 
Rio  de  Janeiro 


Rome  .     .     . 
San  Fernando 
Santiago  dc  Chile 
Schwerin  . 
Senftenberg 

Speier .     . 
Stockholm 
Stonyhurst 
St.  Petersburg 
Strassburg  {New  Obs.) 

Strassburg  {Old  Obs.) 
Sydney     . 
Toulouse  . 
Turin  .     . 
Twickenham 

Upsala 

Utrecht     . 

Venice 

Vienna  {Josep?ist€utt) 

Vienna  {Old  Obs.)  . 

Warsaw  .... 
Washington  .  .  . 
West  Point  .  .  . 
Wilhelmsharen .  . 
Williamstown  {Mass.) 

Williamstown  {Victoria) 
Wilna  .     . 
Windsor   • 
Zurich .     • 


Latitude. 


+  51  45  36.0 
-f  51  45  34.2 
+  45  24    2.5 

+  38    6  44 

-  33  48  49.8 

4-48  50  11.8 
4-  39  57    7.5 
4  44  51  49.0 
4  52  22  56 
+  41  41  18 

+  50  5  18.8 

4  40  20  58 

+  59  46  18.7 

4  46  48  17.3 

-  22  54  23.8 

4  41  53  53.7 
+  36  27  41.5 
*  33  26  42.0 
4-  53  37  38.2 
4  50    5  10.1 

4  49  18  55.4 
4  59  20  33.0 
4  53  50  40 
4  59  56  29.7 
+  48  34  59.7 

4  48  34  53.8 
*33  51  41.1 
4  43  36  47 
+  45    4    6.0 
+  51  27    4.2 

+  59  51  31.5 
+  52  5  10.5 
+  45  25  49.5 
+  48  12  53.8 
+  48  12  35.5 

+  52  13    5.7 
+  88  53  38.8 
+  41  23  31 
+  53  31  52.0 
+  42  42  49 

-  37  52  7.2 
+  54  41     0 

-  33  36  28.9 
+  47  22  40.0 


Biediioiton 

to 

Oeooeiitrio 

LAtitnde. 


t     It 

—  11  12.0 

»  II  12.0 
»  11  30.€ 

—  II  10.41 

+  10  37.8 

—  11  94.6 

—  II  19.6 

—  11  30.6 

—  11  8.4 
»  11  25.8 

—  11  20.2 
-~  11  21.2 

—  10  1.8 

—  11  29.4 
+  8  13.9 

*  11  2G.3 

—  10  59.5 
+  10  34.4 

—  11  0.2 

—  11  20.2 

—  II  23.2 

—  10  0.9 

—  10  58.7 

—  9  59.8 

—  11  25.6 

—  11  25.6 
+  10  38.3 

—  II  29.7 

—  11  30.7 

—  11  13.7 

—  10  0.8 

—  11  10.2 
^  11  30.6 

—  11  26.6 

—  11  26.6 

—  11  9.4 

—  II  14.5 

—  II  24.9 

—  11  0.9 

—  11  28.3 

+  11  8.8 

—  10  52.3 
+  10  35.9 
"  11  28.5 


Log  p* 


9.999106 
9.999106 
9.999266 
9.999449 
9.999553 

9.999179 
9.999404 
9.999280 
9.999091 
9.999360 

9.999148 
9.999394 
9.998917 
9.999231 
9.999782 

9.999355 
9.999490 
9.999561 
9.999061 
9.999148 

9.999167 
9.996927 
9.999055 
9.998913 
9.999186 

9.999186 
9.999552 
9.999312 
9.999275 
9.999114 

9.996915 
9.999098 
9.999266 
9.999195 
9.999195 

cf*91lllUiFO 
9.999430 
9.099368 
0.999063 
9.999334 

9.999455 
9.999035 
9.999558 
9.990216 


Longitode 


From  Washington. 


From  Graenwieb. 


h     m      8 

5    3    9.5 
5    3  11.69 

5  55  41.22 

6  1  37.1 
15  12  18.3 

5  17  33.11 
0    7  33.64 

6  3  35.27 
6    0  29 

0  12  38.5 

6  5  53.5 
0    9  34.6 

7  9  30.76 
0  23  22.8 
2  15  30.68 

5  58    6.79 

4  43  22.5 
0  25  29.7 

5  53  52.8 

6  14    2.7 

5  41  57.7 

6  20  26.09 

4  58  19.41 

7  9  25.6 

5  39  16.74 

5  89  14.58 
15  13    2.7 
5  14    3.2 
5  39    0.5 

5  6  59.0 

6  18  42.7 
5  28  43.8 

5  57  37.5 

6  13  37.4 
6  13  43.83 

6  82  19.5 
0    0    0 
0  12  22.71 

5  40  47.30 
0  15  18.6 

14  47  50.9 

6  49  24.0 

15  U  33.8 
5  42  24.7 


b     m      a 

+  0    5    2.6 
+  05    0.40 
^  0  47  29.13 
^  0  53  25.0 
^10    4    6.2 

-  0    9  21.02 
+  5    0  38.45 

-  0  55  23.18 
^  0  52  17 

+  4  55  33.6 

-  0  57  41.4 
+  4  58  37.5 

-  2    1  18.67 
+  4  44  49.3 
+  2  52  41.41 

^  0  49  54.70 
+  0  24  49.6 
+  4  42  42.4 

-  0  45  40.7 

-  1    5  50.6 

-  0  33  45.6 
^  1  12  14.00 
+  0    9  52.68 

-  2    1  13.5 
-0  31    4.65 

-0  31    2.49 
-10    4  50.6 

-  0    5  51.1 

-  0  30  48.4 
+  0    1  13.1 

-  1  10  30.6 

-  0  20  31.7 

-  0  49  25.4 

-  1    5  25.3 

-  1    5  31.74 

-124    7.4 
+  58  12.09 
+  4  55  49.38 

-  0  32  35.21 
+  4  52  53.5 

-  9  39  38.8 

-  141  11.9 
-10    8  21.7 

-  0  34  12.6 


,_ 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


THE  EPHEMEEIS  FOR  THE  MERIDIAN  OP  GREENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon ;  the 
distances  of  the  moon  from  the  centres  of  the  sun  and  the  four  most  conspicuous. planets,  and 
from  certain  fixed  stars ;  the  ephemerides  of  the  planets  Mercury,  Venus,  Mars,  Jupiter,  and 
Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder  contains  the  ephemerides 
of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the  seven  major  planets,  the  rectangular 
equatorial  co-ordinates  of  the  sun,  the  moon^s  longitude  and  latitude,  data  for  the  libration  of  the 
moon,  the  obliquity  of  the  ecliptic,  the  equation  of  equinoxes,  etc 

TIME. 

Astronomers  make  use  of  several  dilSerent  kinds  of  time :  mean  solar  time ;  apparent  solar 
time;  and  sidereal  time. 

Solar  Time, — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian ;  and  the  hour*angle  of  the  sun  is  called  Solar  Time. 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  round  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun^s 
transits  over  the  meridian  being  unequal,  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  a  Mean  Suny  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  ccHisistent  with 
perfect  uniformity  of  motion;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Mean  Solar  TVme,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

Trti€,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time,  By  means 
of  it  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time, — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars ;  or,  as  it  is  used 
by  asti*onomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascen- 
sions of  the  stars  are  counted.  This  point  is  the  vernal  equinox,  and  its  hour-angle  is  called 
Sidereal  Time.     Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
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A  Sidereal  Day  is  the  interval  of  time  between  the  transit  ut  tne  vernal  equinox  over  any 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3*"  56*  shorter  than 
the  mean  solar  day;  356^  solar  days,  or  a  year,  being  divided  into  366^  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  the 
mean  time,  or  ordinary  clock ;  and  it  gains  on  it  about  3™  56"  per  day,  so  that  at  the  end  of  a 
year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  it. 

Day, —  The  Cioil  Day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each;  tlie  first  of  which 
is  marked  A.  M.,  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty-four  hours ;  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either  apparent 
or  mean^  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  o'clock,  A.  M.,  civil  time,  is  January  8th,  14^,  astronomical  time;  and  January  9th,  2  o'clock, 
P.  M.,  civil  time,  is  also  January  9th,  2^,  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomicartime  is  this: — If  the  civil  time  is  marked  A.  M.,  take  one 
from  the  day  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time  wanted ;  if  the 
civil  time  is  marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astronomical  time  is  had 
without  further  change. 

To  change  astronomical  to  civil  time,  we  simply  write  P.  M.  after  it,  if  it  is  less  than  12  hours. 
If  greater  than  12  hours,  we  subtract  12  hours  from  it,  add  one  to  the  days,  and  write  A.  M. 
For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o'clock,  A.  M.,  civil 
time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  roest^  added  to  the  local 
time,  or,  when  ecist^  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 


THE  CALKNDAR. 

The  Calendar  is  divided  into  twelve  months ;  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follows : 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day.  The  Sun*s  Apparent  Right 
Ascension^  and  Declination^  and  the  Equation  of  THTne,  Adjoining  columns  contain  the  difiTer- 
ences  of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from, 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  the  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  0*»  0"  ()•.  The  loTtigitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant 
the  Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon;  if  east,  it  is  time  before 
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Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed  in  redudng  the 
quantities  on  this  page  to  apparent  noon  at  that  place. 

The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  .of  the  use  of  page  I :  — 

Let  the  sun^s  declination  he  required  at  apparent  noon,  1883,  May  3(Hh,  at  a  place  whose 
longitude  is  180"  20",  or  12^  1"^  20>  West  from  Greenwich. 

h      m       ■ 
Local  apparent  time  .  May  30,        0      0      0 

Longitude  from  Greenwich  (additive)      .  .  .       12      1     20 

Greenwich  apparent  time    .*  .  May  30,       12      1    20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12^.022 
aAer  Greenwich  apparent  noon  on  May  30th,  or  11^.978  before  Greenwich  apparent  noon  on 
May  3l8t. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon        .  .  22.38 

May  31 ,  at  Green wich  apparent  noon        .  •  21.44 

Difference  for  one  day  .....  0.94 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 

is  half  way  between  Greenwich  noon  and  the  time  of  observation ;  that  is,  for  6  hours  after 

Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.*    Six  hours  is  0.25  of  a  day ;  so  the 

calculation  is  as  follows :  — 

Difference  for  one  hour,  May  30     .            •            •            .  22.38 

Change  for  one  day  (or  Qi'M)  X  035      .            .            .  OJM 

Difference  at  6  hours  after  noon      ....  22.14 
22'M4  X  12.022  »266''.2»  4' 26".2 

Declination  at  Greenwich  noon,  May  30  .  .  .  N.  21  45  47.7 

Change  in  12.022  hours  (additive)  .  .  4  26.2 

Sun's  declination  at  time  of  observation    .  .  N.  21  50  13.9 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 

*  count  the  longitude  backward  from  this  nearest  noon.     Thus,  in  the  example  just  given,  the  time 

is  ir\978  before  Greenwich  noon  of  May  31st;  half  this  interval  is  about  0.25  of  a  day,  and 

the  hourly  motion  for  the  middle  of  the  interval  is  21''.68.     Then,  we  find :  — 


O  I         tl 


Declination  at  Greenwich  noon,  May  31  .    N.  21  54  33.7 

Product  of  21  ".68  X  1 1 .978=259" .7  (  subtractive  )  .  4  19.7 

Sun's  declination  at  time  of  observation  .  .    N.  21  50  14.0 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 

both  to  be  right.     In  the  above  example,  the  results  differ  by  only  (K^.l,  a  quantity  too  small  to 

be  considered  an  error. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute ;  and  the 
reduction  may  be  found  by  Table  V  of  Bowditch's  Atnerican  Prtictical  Navigator, 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  the 
sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  be  applied.  When  there  is  a  change  in  this  course  of  the  month  from  addition 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  different  directions 
are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is  the  mean  time  of  apparent 
noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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Tfie  Suites  Semidiameter^  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  are  also 
given  on  page  I.  The  sun^s  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or  lower 
limb  of  the  sun  to  the  altitude  of  the  centre ;  and  in  reducing  the  angular  distance  of  the  limb  from 
the  moon  or  some  other  object,  to  the  distance  from  the  centre  of  the  sun.  The  sidereal  time 
of  semidiameter  passmg  the  meridian  is  employed  in  obtaining  the  passage  of  the  sun^s  centre 
over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has  been  observed. 
The  quantity  found  in  tiiis  column  is  to  be  added  to  tlie  time  of  transit  of  the  first,  or  western, 
limb ;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun^s  Apparent  Right  Ascen* 
sian^  and  Declination,  the  Equation  of  Time^  and  the  Sidereal  Time  of  Mean  Noon,  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  meridian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  The  quan* 
tities  on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  sun^s  declination  on  the  preceding  page. 

The  sun^s  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
Bun^s  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  ^e  apparent  time  of  mean  noon;  and  is  equiv- 
alent to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using  the 
hourly  diflTerence,  9*.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals  of 
mean  solar  to  sidereal  time.  Table  LI  of  Bowditch^s  Navigator  may  be  used  for  the  same 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun^s  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained :  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduction 
of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or  Table 
LII  of  Bowditch's  Navigator^  will  give  the  mean  time  required.  This  reduction  may  also  be 
found  by  multiplying  9*.8296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II :  — 

1. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1883,  May  15th« 
9h  2m  gQ.^  ^^  M.,  mean  time,  at  a  place  whose  longitude  is  100**  lO',  W.,  or  6^  40°*  40*. 

Local  utronomisal  mean  tim«  .  .  May  14,  21     2  31) 

Longitude  from  Greenwich  (additive)  .  .  •  6  40  40 

Greenwich  mean  time May  15,  3  43  10aa3h.7194 

EPH  83 — 30 — i% 


USE  OP  THE  TABLES.  477 

Sun's  Right  Ascension,  Equation  of  Time. 

Maj  15,  Greenwich  noon  .    3  27  Z8.^  May  15,  noon      .        .    3  50.88  (additive). 

H.  D.  9".871  X  3.7194  .        .  +    0  36.71  H.  D.  —  0».014  X  3.72  .  --    0.05 

3  28  15.03  3  50.83 

In  this  case,  the  hourly  differences  interpolated  to  half  the  interval,  or  1^.9  after  noon,  have  heen  used. 
The  equation  of  time  in  this  example  is  additive  to  mean  time.     Its  reduction  could  also  have  been  found 
by  Table  VI,  A.,  of  Bowditch*8  JfavigatOTy  but  to  seconds  only. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have :  — 

li    m      ■ 
Hay  15,  Sidereal  Time  (at  Greenwich  mean  noon).  .  •      3  31  29JliO 

Hourly  Difference  9*.8565  x  3.7194 +    0  36w66 

Add  the  local  a9tronomiGai  mean  time  .  .  .  .    21     2  30.00 

The  required  sidereal  time  is  (rejecting  24^)  .  .  .      0  34  35.86 

The  reduction  0™  36>.66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 
3h  43m  iqb.     Also,  by  Table  LI  of  Bowditgh's  J^amgator^  the  reduction  is  Om  36*.7. 

3. — On  1883,  May  15,  A.  M.,  at  a  place  whose  longitude  is  100^  W  W.,  suppose  the  sidereal 
time  to  be  0*^  35"  33*.37,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14;  the  longitude  in  time, -f*  6^  40»  40*,  or  4-6*>.678. 

b     m      • 

May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  27  32.64 

The  H.  D.  9^.8565  x  6.67H,  or  the  reduction  for  6>>  40"  40*  in  Table  III         .    +    1    5.82 

The  sidereal  time  of  local  mean  noon  .  .      3  28  38.46 

The  given  sidereal  tima  (-|-24^,  if  necessary  for  the  following  subtraction)    24  35  33.37 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon  .    21    6  54.91 0:211^.1153 
—  9-.8296  X  21.1153,  or  the  reduction  for  21i>  6»  55«  in  Table  11  .    —    3  27.56 

The  required  astronomical  mean  time  is  May  14,    21     3  27.35 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  SurCs  True  Longitude^  and 
Latitude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitudes  of  the  dun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  k  and  kf ;  k  representing  the  sun^s  longitude  counted  from  the  true  equinox  of  the  date ; 
and  k\  the  samo  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  0^.0).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun^s  long- 
itude for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector  are 
likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  number 
of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long- 
itude, or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difTerence,  —  9*.8296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time 
to  mean  solar  time ;  or,  approximately,  from  Table  LII  of  Bowditch^s  Naoigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  II. 
As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

May  14,  the  mean  time  of  Greenwich  sidereal  noon  is  .    20  29    5.45 

The  H.  D.  —  9«.B296  X  6.678,  or  the  reduction  for  long..  Table  II    —     1     5.64 

The  mean  time  of  local  sidereal  noon  .  .    20  27  59.81 

Add  the  given  sidereal  time    ......      0  35  33.37=1 0^.593 

The  sum  is  .  21  3  33.18 

—  9«.8296  X  0.593,  or  the  reduction  for  0»»  35a  33-  in  Table  II         .  —  0    5.83 

The  required  astronomical  mean  time  .  May  14,  21  3  27.35 
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Page  lY  contains  TJie  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sun^s  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon^s  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.272.  It  may  also  be  obtained  from  Table  XI  of  Bowditch^s 
Navigator^  or  by  dimply  computing  the  proportional  part. 

If,  for  example,  the  Mmidiameter  of  the  moon  is  to  be  taken  out  for  1883,  May  1,  IOi>,  P.  M.,  Green- 
wich mean  time,  we  see  that  the  diflbrence  4>f  the  semidiameters  at  noon  and  midnight  of  May  1  is  6".4 ; 

then,  .... 

as  12^  :   lOh  s  6".4   :  5".3, 

which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is  increaaing. 

The  moon's  semidiameter  then,  for  May  1,  10i>,  is  16'  3".84-5".3,  or  16'  9".l. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  obeervations  of  the  moon. 
When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  fi'om  noon  or  midnight,  and  a  connection  applied  to  the  hoiixontal 
parallax  for  the  latitude  of  the  place  of  ohservation. 

The  Mean  Time  </  the  Moon^s  Upper  Transit  at  Greenwich^  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  aocompauied  with  a  column  of  differences  for  one  hoar  of  longitude,  by 
means  of  which,  having  the  longitude  turned  into  time,  the  local  time  of  the  moon's  meridian  pass- 
age at  any  other  place  may  be  computed.  The  redaction  may  be  taken  from  Bowditch's  Table 
XXVIII  by  simple  inspection.  The  last  column  of  this  page  contains  the  Age  of  the  moon,  or 
the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  y — XII  contfun  The  Moon^s  BiglU  Ascension^  and  Dedinatum^  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompauied  with  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,- which  is  required  for  taking 
out  these  qoantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude,  turned  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascenaon, 
or  declination,  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  Diff.for  1 
Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time;  and  the  product 
added  to,  or  subtracted  from,  the  quantity,  according  as  the  quantity  is  increadng  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1883,  May  1, 
IQh  iQm  3()s^  astronomical  mean  time  at  Greenwich :  — 

Riffht  Ascension,  Deelinatian. 

May  ],  10b 22    9    3.13 8.    6    7^.3 

Diff.  ».2387  X  10.500        .        .    «=  +  83.51            11".387  x  10.600         =    1  59.6 
May  1,10b  10»30>     ...    22    926.64 8.    6    5    6.6 

The  differences  interpolated  for  5«.2  =  0^.09  are  for  the  right  ascension.  2".2388,  and  for  the  declinatioa 
]1".39],  which  may  ho  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  qf  the  Moon  and  the  dates  of  the  Mooris  Perigee  amd 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  DistanceSy  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars^ 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  third 
hour  of  Greenwich  mean  time,  be^nning  at  noon;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day  are  grouped  together  under  that  date ;  and  the 
columns  are  read  from  left  to  right,  acioss  both  pages  of  the  same  opening.  The  letter  W.  or  £. 
is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  Uie  weBt|  or  east,  side  of 
the  moon. 
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.  An  observer  on  the  eartli's  surface  having  measured  a  lunar  distance^  correoted  it  for  errors  of 
his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  effects  of  refraction 
and  parallax,  finds  the  true,  or  geocentric,  distance ;  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  .the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  ^me  bodies  on  the  same  day,  the  Grreenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  sao- 
cessive  distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  l'^;  or,  as 
it  is  usually  called,  the  Proportional  Logarithm  qf  tJte  Difference.  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule : — 

Find  in  the  Almanac  tlie  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearest  of  these y  the  hours  of  Grreenwich  time  over  i7,  and  the  P.  L.  of  Diff,  between  them. 

Find  the  difference  between  tlic  true  distance  and  the  distance  taken  from  the  Almanac ;  and 
from  the  proportional  logarithm  of  this  difference^  as  found  in  the  Navigator ^  subtract  the 
P.  L,  of  Diff.  taken  from  the  Almanac. 

The  result  is  the  proportioned  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time^  taken  from  the  Almanac^  when  the  earlier  Almanac  distance  is  used ;  to  be 
subtracted  from  the  hours  of  Greenwich  time^  when  the  later  Almanac  distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac 
clistances  to  the  P.  L.  of  Diff.  of  the  Almanac  j  the  sum  will  be  the  common  logarithm  of  the 
correction  to  be  applied  to  the  hours  of  Greenwich  tame.  The  Table  of  Logarithms  <^  smciU 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  correction  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer  time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
diBtanoe.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer  error 
may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 

of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  con*ected  for  change 

of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 

the  lunar  distance  will  be  his  longitude.     A  longitude  derived  by  this  method  should  always  be 

considered  as  uncertain  by  b^  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1883,  Feb.  9, 
about  6i>  of  Greenwich  mean  time,  the  corrected  distance  of  the  moon's  centre  from  that  of  the  sun  is 
B70  27'  587"  :  — 

Corrected  distance  .... 

Distance  in  the  Ephemeris,  Feb.  9,  Yl^ 

Difference  •  .  •  • 

Time  from  VI»>  (after)    .... 
Corr.  for  2d  Diff.,  Table  I  .  •  . 

Greenwich  mean  time,  Feb.  9  .  •  •  •      6  45  40 
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.  2?  27' 27' 
.  27  53  21 

P.  L. 

0.2460 

.   0  25  54 

P.L. 

0.8420 

h  m   ■ 
.  +  0  45  38 

.+     2 

P.  L. 

0.5960 

480  ^^^  AMERICAN  EPHEMEBIS. 

By  a  table  of  common  logarithm!,  or  a  table  of  logarithms  of  amail  area,  the  reduction  ol  the  Green wieh 
time  would  be  found  thus :  — 

From  Ephemerie  .  •  .  .  .  .    P.  L.    0.2460 

Diff.  of  distances,  2S/ 54"  s:  1554" log        3.1914 

Red.  of  Greenwich  time,  +  Ob  45»38«s273i^  .  .  .log        3.4374 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — ^249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The  poei- 
tions  are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberration ; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  column  Meridian  Ptissage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  aAer  the 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The  local  mean  time  of 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  difference  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  plaoe.  The  product 
is  ^ubtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west     The  corrections  can  never  exceed  one- half  the  change  for  one  day. 

Pages  250 — 263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  logar- 
ithms  of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  from 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  Tlie  two  last  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenwich  noon  -indicated  on  the  left  hand  side  of  the  page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc,  to  Mean  Eq^x  of 
Jan,  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — ^275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon^s  equator  and  the  mean  longitude  of  the 
moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formuls  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  406. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.  The 
column  Apparent  Obliquity  of  the  Ecliptic  (Hansbn)  gives  the  true  inclination  of  the  earth^s 
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equator  to  the  ecliptic,  without  correction  for  the  terms  dependiBg  oq  the  moon^s  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation ;  that  given  In  Longitude  is  tlie 
correcti9n  to  he  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  as  in  the 
year  1883,  the  true  longitudes  are  greater  than  those  referred  to  the  raes^  equinox.  The 
equation  In  R.  A.  is  equal  to  that  in  longitude,  multiplied  by  the  cosine  of  the  obliquity  of  the 
ecliptic. 

The  next  column  gives  the  Freeession  of  Equinoxes  in  Longitude  from  January  0  to  each  of 
the  following  dates.  The  Sun''8  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  afiected  by  aberration  is  always  less  than  the  true  longitude. 
The  sun's  equatorial  horizontal  parallax,  given  in  the  next  column,  is  the  angle  subteiided  by  the 
radius  of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

THE  EPHEMEMS  FOE  THE  MERIDIAN  OF  WASHINGTON'. 

Page  280  contains  the  fbrmulsB  for  the  reductions  of  the  positions  of  the  fixed  stars,  uenng  the 
notation  of  Bessel,  and  the  constants  of  Pbtebs  and  Stbitys.  The  formulsB  by  which  the  star- 
numbers  are  computed  are  also  given. 

Pages  281 — ^284  contain  the  logarithms  of  the  Besselian  Star-Numbers^  ^r-B^  C,  D,  for  each 
Washington  mean  midnight  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are.  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  B;  that  is,  A  must  be  interchanged  with  C,  • 
and  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight.  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
sfar-numbers :  — 

CompiUalion  of  the  apparent  place  of  a  Lyra  for  1883,  November  10 ^  for  the  upper  transit  at 

Washington. 


(Star  Catalogue)    log  a      0.304 

logb      7.884 

logc 

8.088 

log  d       8.927« 

(Page  264)             log  A      0.006 

log  B     0.897 

logC 

1.098 

log  D      1.182 

(Star  Catalogue)    log  a'      0.460 

log  bf    9sm 

iogef 

9.961 

log  d'      8.965 

log  A  a   0.310 

logBb  8.781 

log  Ce 

9.186 

log  Dd  0.109  m 

log  A  a'  0.466 

log  B  bf  0.892 

log  Ce 

f  1.079 

log  Dd'  0.137 

JtfMn  PZoM,  1883.0,     a6» 

b    m      r 
18  32  58.647 

So^ 

+  3(f  40'  3l'25 

Aa^ 

+    2.042 

Aof^ 

+    2.92 

Bb^ 

+    0.060 

Bbf^ 

-f.    7.80 

Ce^ 

+    0.154 

Cc'  = 

+  12.00 

Dd  = 

—    1.287 

Ddf^ 

+    1.37 

E    = 

+    O.OOl 

Tfi'^ 

+    0.23 

T/«  = 

+    0.016 
18  32  59.633 

<J=s 

^fparetU  PloM,  1883,  Jfat.  10,       a  ^ 

+  38  40  55.57 

Pages  285—292  contain  the  Independent  Star-Numbers^  which  can  be  used  for  the  same  pur« 
pose.  The  column  r  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formula  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
constants,  a,  by  c,  dy  afy  y,  (/,  d^.  The  independent  star-numbers  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these 
numbers. 
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The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  independent 
star-numbers :  — 

ComputeUion  of  the  apparent  place  of  a  Lyra  for  1883,  Novejnber  10,  for  the  upper  trangU  ai 

Washington. 


« 

c«o  =  lB  33.0 

^ 

»  +  38  40.5 

0=  1  24.9 

G+a 

h     m 

=     19  57.9 

B^  2  37.8 

H+a 

.=     21 

10J& 

log  A 

8.824 

log  ^                8.824 

h 

m      ■ 

log^ 

1.338 

log  k                  1.295 

«•  •- 

18  32  58^7 

log  sin  (G+a)  9.940  n 

log  sin  (H  4- a)  9.828  » 

/    - 

+    3.115 

log  tnnd 

9.903 

log  sec  (f            0.106 

(S)  - 

^    1.012 

log(^) 

0.005  j» 

log  (A)               0.055  » 

(*)   = 

—    1.135 
4-    0016 

Apparent  Right  Aseension 

18  32  59.631 

loff^ 

1.338 

log  A                  1.295 

< 

9         /         H 

logco0(a+a)  9.692 

log  cos  (H4- a)  9.869 

A,  = 

+  38 

t  40  31^25 

log(^) 

1.030 

log  sin  d            9.796 

(*') 

+  10.72 

log  (A')              0.960 

(*0 

+    9.12 

logt 

0.735 

(0 

+    4.25 

log  COB  6 

9.893 

r,.' 

+    0^23 

log  (0 

0.628 

Apparent  Declination 

= 

+  38  40  55.57 

Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1883,  or  the  moment  when  the  sun^s  mean  longitude  is  280^. 

The  annual  variations  are  to  be  considered  as  the  differential  co-efficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working-catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate^  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian ;  and,  in  order  to  have  the  expres- 
sions  for  the  co«ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90**.  The  method  of  obtaining  the  time  of  observa- 
tion and  setting  of  the  circle  in  order  to  find  a  star  on  the  meridian  is  then  uniform  for  all  the  stars. 

Beginning  with  the  volume  for  1882,  the  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field-astronomers.  The  apparent  places  are  not,  however,  given 
for  the  stars  then  added  for  the  first  time.  In  order  to  show  at  a  glance  these  additional  stars, 
they  are  indicated  in  the  list  by  an  asterisk.* 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d,  and  X  Urse 
Minoris,  and  61  Gephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend* 
ing  on  the  moon^s  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solar 
Day^  in  order  that  each  transit  above  and  below  the  pole  may  be  readily  identified.  Suppose,  for 
example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we  wish 
to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302,  we 
find  that  the  upper  transit  occurs  January  26.2 ;  the  lower  transit,  therefore,  occurs  January 
26.7.  But,  the  lower  transit  following  that  of  July  1st  does  not  take  place  until  July  2.3.  Hence, 
•the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.  A  transit  occurring  very 
nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the  actual  mean  date, 
by  simply  noting  the  tenth  of  a  day  in  the  column  of  mean  solar  date. 


•  It  is  contemplated  to  issue  a  supplement  to  the  Ephemeris  for  1883,  containing  apparent  right  ascensioiM 
of  these  additional  stars  for  the  years  1881—1883. 
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Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit ;  so  that  each  intermediate  transit 
may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  co*efiicient  corresponding  to  the 
dates  for  which  the  star  places  are  given. 

Pages  365 — 372  contain  the  apparent  right  ascension,  declination,  and  semidiamter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun^s  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  equation  of  time  for  apparent  noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun^s  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Ephe- 
meris  for  the  meridian  of  Greenwich. 

Pages  373 — 380  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
moon  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mecui  time  given  in  the 
second  column  is  that  of  transit  of  the  moon^s  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  Transit^  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  meri- 
dian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
differences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro* 
nomical  accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
'  sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  nood  any  explanation, 
except  that  they  cdl  refer  to  the  nioment  of  transit  The  column  Bright  Limbs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated ;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  881 — 397  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the  seven 
major  planets,  and  their  semidiamters  and  horizontal  parallaxes,  for  the  moments  of  all  those 
transits  over  the  meridian  of  Washington  which  can  be  observed. 


PHENOMENA. 

This  portion  of  The  Americcm  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  400—405  inclusive  contain  the  elements  necessary  for  computing  the  two  eclipses  of 
the  sun  which  occur  during  the  year. 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.     The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
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elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for  each 
hour  during  the  eclipse.     The  principal  circumstances  of  each  eclipse  ore  as  follow : — 

On  the  line  "Eclipse  begms^'  is  given  the  Greenwich  mean  time  at  which  the  earth  fint 
touches  the  moon^s  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  "Central  eclipse  begins^'  when  the  axis  of  the  moon^s  shadow  first  touches  the  eai^, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

^*  Central  eclipse  at  noon  ^'*  indicates  the  moment  when  the  axis  of  the  shadow  is  coincident 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth^s  surface.  To  the 
observer  at  this  point  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

^* Central  eclipse  ends'^  and  "Eclipse  ends'^  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible  are  shown  upon  the  maps 
given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approximate  deter* 
mination  of  the  time  of  beginning  and  ending  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  cdl  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  a| 
what  hour  the  eclipse  begins  at  any  place  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time :  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1883,  October  30th, 
begins  and  ends  at  Tokio,  Japan.  We  find  this  city  to  be  situate  slightly  inside  of  the  line  of 
beginning  at  sunrise.  The  eclipse  therefore  begins  a  few  minutes  before  sunrise.  We  also  see 
that  Japan  is  just  inside  the  curve  of  beginning  at  nine  hours.  As  the  motion  of  the  shadow 
when  it  first  touches  the  earth  is  very  rapid,  the  time  of  beginning  is  a  very  few  minutes  before 
nine  hours,  probably  eight  hours  fifty-five  minutes,  Greenwich  mecm  time.  For  the  time  of 
ending  we  find  Tokio  to  be  situate  between  the  curves  of  11  hours  and  12  hours,  and  nearer  to 
12  hours  than  11.  The  ratio  of  the  distance  from  the  two  curves  would  correspond  to  11  hours 
42  minutes.  But,  when  we  compare  the  distance  of  the  curves  with  the  distance  between  the 
curves  of  12  hours  and  13  hours  we  find  it  to  be  diminishing.  Allowing  6  minutes  for  this 
change,  the  time  of  ending  would  be  11  hours  36  minutes — which  is  probably  within  3  or  4 
minutes  of  the  truth.     Changing  to  local  time  the  result  will  be 

h      m 
Greenwich  mean  time  of  ending, Oct.  30,        11     36 

Longitude,  eost  of  Greenwich,         .        •        •        •        •        •  .  9    20 

Localmean  time  of  ending, Oct.  30,        20    56  ±3* 

A  rough  idea  of  the  magnitude  of  the  eclipse  may  be  obtained  by  the  position  of  the  place 
relatively  to  the  central  line  and  to  the  limit.  On  the  central  line,  the  eclipse  is  annular  or  total; 
while  on  the  limit,  the  limb  of  the  moon  only  grazes  that  of  the  sun. 

More  Accurate  Computations, — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements,  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows: — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth  and  perpendicular  to  the  right 
line  joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon^s  shadow, 
and  the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that 
of  the  earth's  equator  as  the  axis  of  Z,  the  axis  of  Y  being  perpendicular  and  directed  toward 
the  north,  x  and  y  are  then  the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  inter- 
sects the  fundamental  plane.  The  angle  d^  of  which  the  sine  and  cosine  are  both  given,  is  the 
declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed; 
this  direction  being  that  from  the  earth  toward  the  moon  and  sun.  The  angle  fi  is  the  Greenwich 
hour-angle  of  this  same  point  of  the  celestial  sphere. 
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The  quantities  I  and  I'  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane,  I  cor- 
responding to  the  penumbra,  and  l^  to  the  umbra,  or  annulus.  The  notation  is  that  of  Chauve- 
NET^  Spherical  and  Practical  Astronomy .^  in  which  V  is  regarded  as  positive  for  an  annular, 
and  negative  for  a  total  eclipse. 

The  angles/  and  j^*^,  the  tangents  of  which  are  given,  are  the  angles  which  each  element  of 
the  respective  shadow-cones  makes  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  a?,  y  and  /i,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows.  It  is  premised 
that  the  moments  ot  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  Ihe  radius  of  the  latter  at  the  point  of  observa- 
tion.    To  find  such  distance  and  radius  we  compute^ 

(1)  The  co-ordinates,  f,  17,  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  M^e  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  its  radius. 

The  formulsB  and  directions  for  the*  several  steps  in  the  computation  are  as  follow  \— 

(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth^s  equator,  which  are 

represented  by  p  cos  tp'  and  p  sin  ^,  p  being  the  distance  from  the  centre  of  the  earth,  and  f '  the 

geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 

following  table  by  the  formulae — 

p  cos  ip'  ^ss  F  cos  f 
•  /o  sin  f/  as  G  sin  ^ 

fp  beings  as  usual,  the  geographic  latitude. 

TabUfor  Computing  the  Geocentric  Co-ordinates  of  a  Place. 


9 

log  F. 

log  G. 

5 
10 
15 
20 

25 
30 
35 
40 
45 

50 
55 
60 
65 
70 

75 
80 

85 
90 

+  0.00000  , 
0.00001  * 
0.00005  I 
000010  I 
0.00018  ^ 

+  0.00027  ,^ 
0.00038  " 
0.00050  1^ 
0.00062  I* 
0.00075  *^ 

+  0.00088  1, 
0.00101  ]i 

0.00113  J: 

0.00124  " 
0.00133  ^ 

+  0.00141  - 
0.00146  I 
0.00150  , 

+  0.00151  ^ 

-  0.00302  ^ 
0.00300  , 
0.00297  I 
0.00292  I 
0.00284  ^ 

-0.00275  ,^ 

0.00264  " 

0.00252  ]Z 

0.00239  tl 

0.00226  ^^ 

13 

-0.00213  ,^ 

0.00201  ^ 

0.00189  If 

0.00178  " 

0.00169  ^ 

-  0.00161  I 
0.00155  , 
0.00152  f 

-  0.00151  ^ 
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(1)  For  the  assumed  Greenwich  mean  time  of  computation  take  from  the  table  of  elements, 
pages  402  or  404,  the  values  of  sin  d,  cos  dj  and  fi.     Put : 

i,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be:— 

f  5=5  ^  cos  f '  sin  {fi  —  X) 

Tj  =ap  am  ^  cos  d^ p  cos  ^  sin  d  cos  (ft  —  X) 
C^s^sin  f/ sin  d +  /»  cos  f/ cosd  cos  (pi  — a) 
and  their  variations  in  one  minute  of  mean  time  will  be :  — 

e' =  [7.6398] /?  cos  ^  cos  (/i  —  A) 

7/  »  [7.6398]  /»  cos  f/  sin  d  sm  (a  -  A)  s  [7.6398]  S  am  d 
C^  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  ooe 
minute,  which  are  equal  to  one-tenth  of  the  difierences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  a/  and  y*.  Their  logarithms  are  given  at  the  foot  of 
the  tables. 

(3)  The  distance  m  and  position  angle  M  of  the  axis  of  the  shadow,  and  the  relative  motions. 
It  and  Nf  are  computed  by  the  formuls:-— 

SI  sin  AT  a:  X  ^  $ 
SI  cos  Af  ss  y  — 17 
n  sin  JV  as  a/—  f ' 
n  cos  N  sBs  y'—  jj^ 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 
is  computed  by  the  formulsB 

L  =  Z— Ctan/ 
I  and  f  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 

we  shall  have — 

m=s  L 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 

time  is  computed  thus.     Find  the  angle  <p  from  the  equation, 

,      msin  (Jlf— iV) 
sm  0  s= i-= i 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 

second  quadrant  when  sin  <p  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 

sin  ^  is  negative.     The  correction  r  to  the  assumed  time  will  be  found  in  minutes,  from 

L  cos  ifi        m  cos  (  Af  —  N) 

n  n 

There  will  be  two  values  of  r  corresponding  to  the  two  values  of  ^,  the  algebraically  smaller 

of  which  being  applied  to  the  assumed  time,  will  give  the  time  of  beginning;  and  the  other,  the 

time  of  ending. 

One  such  pair  of  values  cannot^  however,  give  the  time  of  both  beginning  and  ending  with 
accuracy.  To  attain  accuracy  it  is  necessary  to  assume  two  times,  one  as  near  as  practicable  to 
that  of  beginning,  and  another  near  that  of  ending.  These  approximate  times  may  be  derived 
from  the  chart.  We  shall  thus  have  two  pairs  of  values  of  r.  The  computation  for  the  first 
assumed  time  will  give  a  small  and  approximate  value  for  the  beginning  of  the  eclipse,  and  a 
large  value  which,  added  to  the  assumed  time,  will  give  an  inaccurate  time  of  ending.  The 
computation  for  the  second  assumed  time  will  give  a  small  and  approximate  value  for  the  end, 
and  a  large  negative  and  inaccurate  one  for  the  beginning.  We  shall  thus  deduce  two  times 
of  beginning  and  two  of  ending,  of  each  of  which  only  one  is  to  be  considered  approximately 
correct. 

The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
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values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
out repeating  the  computation. 

Theorem. — The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
reetion  r,  multiplied  by  tlie  sine  of  the  sun^s  hour»angle^  (/i— A),  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  t^  sin  (m— >l)9  corresponding  to  each  phase 
the  ratio  of  which  will  commonly  be  a  large  number,  and  divide  the  difference  of  the  results  by 
this  ratio.  The  quotient  will  be  a  correction  to  be  applied  to  the  more  accurate  result  in  such 
a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate  one.  This  correction  should  be 
positive  in  the  local  forenoon,  and  negative  in  the  afternoon,  and  its  value  should  never  materi- 
ally exceed  0«.001  t^. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  dififer  too  widely,  farther  corrections  may  be  made 
by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position  Angle  of  Point  of  Contact, — The  position  angle,  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 

P^N+iP, 
the  value  of  (p  being  taken  to  correspond  to  the  phase.    The  angle  ^  will  generally  be  in  the 
isame  quadrant  with  M^  N. 

As  an  example  of  the  computation,  we  shall  compute  the  four  principal  phases  of  the  gny^^^lftr 
eclipse  of  1883,  October  80,  for  Sendai,  Japan:  — 

Latitude,     ^  =  +    88**  17' 
Longitude,  >l  »  —  140   50. 
The  constants  for  the  place  are  computed  thus :  «- 

log  sin  f  9.79208  log  cos  ^ 

log  G  —0.00243  log  -F 

log  /o  sin  ^        9*78965  log  p  cos  ^ 


9.89485 

+0.00058 

9.89543 


From  the  chart,  and  the  table  on  page  405  we  find  approximate  times  of  the  phases  as  follows :-» 

h, 


m 


Beginning, 

8     50 

Greenwich  Mean  Time. 

Annulusy 

10     10 

Ending, 

11     45 

■ 

Beglmiing. 

AanvliiB, 

Ending. 

h     m 

h     m 

h    m 

rich  Mean  Times 

■ 

8  50 

10  10 

11  45 

M 

136   88.5 

156   38.6 

180    18.6 

M-A 

277   23.5 

297   23.6 

321      8.8 

log  sin  d 

-9.38048 

-  9.38101 

—  9.38167 

log  cos  d 

9.98710 

9.98707 

9.98702 

log  sin  (/t  — ^) 

^  9.99638 

-  9.94835 

-  9.79749 

log  p  cos  ^  sin  d 

-  9.27591 

-  9.27644 

—  9.27710 

log  cos  (/t  — ^) 

9.10941 

9.66285 

9.89140 

log  p  cos  ^  cos  d 

9.88253 

9.88250 

9.88245 

log? 

-•  9.89181 

-  9.84378 

-  9.69292 
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Begfamlns.  . 

Annnliia. 

• 

Ending. 

li     m 

li     m 

h     m 

Greenwich  Mean  Times 

8  50 

10  10 

11  45 

log  p  cos  f'  sin  d  cos  (/cc  —  A ) 

«» 

8.88592 

.- 

8.93929 

~- 

9.16850 

log  p  sin  f^  cos  d 

9.77675 

9.77672 

9.77667 

log  /»  cos  ^  cos  d  cos  {fl  *  A) 

8.99194 

• 

9.54535 

9.77885 

log  psmf'sirLd 

— 

9.17013 

— 

9.17066 

— 

9.17182 

loge' 

6.6446 

7.1981 

7.4266 

logV 

k 

6.9121 

6.8646 

6.7144 

e 

— 

0.77948 

• 

0.69788 

— 

0.49808 

Ta^fe,  ;><ifge  404                 x 

-^ 

1.86173 

— 

0.70851 

+ 

0.06738 

«-e 

.. 

0.58225 

— 

0.01063 

+ 

0.56046 

'J 

+ 

0.62235 

+ 

0.68493 

+ 

0.74536 

y 

+ 

0.83892 

+ 

0.68425 

+ 

0.50086 

y-iy 

— 

0.21657 

— 

0.00078 

— 

0.24450 

logf 

— 

8.6972 

9.8073 

9.6491 

y^^  ( log  tan/,  Penumbra 
(  log  tan/.  Shadow 

7.6733 

■    •   •   • 

7.6733 

•   •   •   • 

7.6712 

•    •    •    • 

For  Penumbra,                   I 

0.57258 

•      •      •      • 

0.57267 

L 

0.57281 

•      •      •      • 

0.57057 

For  Annulus,                     Z 

•    •    •    • 

+ 

0.02664 

•      •      •      • 

L 

•    •    •    • 

+• 

0.02569 

•      •       •      • 

x' 

+ 

0.008164 

+ 

0.008166 

+ 

0.00ai68 

f' 

+ 

0.000441 

+ 

0.001578 

+ 

0.002671 

«'-?' 

+ 

0.007723 

+ 

0.006588 

+ 

0.005497 

y' 

.» 

0,001935 

^ 

0.001933 

— 

0.001929 

V' 

+ 

0.000817 

+ 

0.000732 

+ 

0.000518 

r-^' 

— 

0.002752 

— 

0.002664 

— 

0.002447 

log  III  sin  M 

— 

9.76511 

— 

8.0265 

+ 

9.74855 

log  m  cos  3f 

+ 

9.33560 

*"**# 

6.8638 

— 

9.38828 

log  ft  sin  iV 

+ 

7,8878 

+ 

7.8188 

+ 

7.7401 

log  ncosiV 

— 

7.4396 

— 

7.4255 

— 

7.3886 

M 

290  24 

266    4 

113''  34 

N 

109  37 

112     1 

114    0 

Jf-iV 

180  47 

154    8 

^ 

0  26 

log  L 

9.75801 

8.4098 

• 

9.75631 

log  Bin  {M-^N) 

— 

8.136 

9.6411 

— 

7.879 

log  m 

9.79325 

8.0275 

9.78638 

log  COB  {M-^N) 

— 

9.99996 

— 

9.9538 

9.99999 

log» 

7.9137 

7.8517 

7.7794 

log  sin  ^ 

«— 

8.171 

9.2588 

~ 

7.909 

log  cos  ^ 
log             '^ 

9.99995 

9.9927 

9.99999 

1.64426 

0.5508 

1.97690 

■    mcos  (Jlf— IV) 
™              n 

*^B^V 

1.87961 

«- 

0.1296 

2.00697 

mcos  {M—  N) 
n 

,+ 

75.772 

+ 

1.84B 

-101.619 

L  cos  ^ 
It 

db  69.865 

• 

a555 

db  94.820 

Ti 

+ 

5.907 

_ 

2.207 

«. 

6.799 

fi 

-  +  145.6 

+■ 

4.908 

-196.4 
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We  note  that  the  Tcdues  of  rx  for  the  times  of  beginaing  aad  ending  respectively^  being 
applied  to  the  assumed  times,  give  nearly  accurate  values  of  the  times  of  those  phases,  but  that 
these  times  may  receive  a  slight  correction  from  the  comparison  with  the  times  given  by  apply- 
'1^  "^Sf  as  just  explained. 

For  the  time  of  beginning  we  have :  — 

h     m  h     m 

From  computation  for  end,  11  45  +  rt  a    8  S8.6 

From  computation  for  beginning,    8  dO  +  rx  »    8  55.907 
Difference  between  the  two  results     •        •        •        27.3 
Ratio  of  Tp  :  Ti^  196.4  :  5.91  »  33.2;  its  square  »  1102 
Sin  (ax  -  >l)  :  sm  (^3-  A)  »  sin  800°  :  sin  277''  »  0.88 
0.88  X  1102  a-  970  :  1  »  error  of  rt  :  error  of  rx 

Error  of  n  »  ^^  -  0-.028 

Ck)nclnded  Greenwich  mean  time  of  beginning,    8^  55"^.907  +  0^.028  »  8^  55».985. 

For  the  time  of  ending  we  have:-— 

h     m  1l     m 

From  computation  for  beginning,    8  50  +  Tf  «  11  15.6 
From  computation  for  end,  1145  +  rx»ll  38.201 

Difference  between  the  two  results     .        ,        •        22.6 
Ratio  of  rt  :  Ti  »  145.6  :  Q.80  »  21.4;  its  square  ->  458 
Sin  (/13 - >l)  :  sin  {pLi^X)^Bm  300°  :  sin  321°  »  L38 
1.38  X  458  B  632  :  1  =  error  of  rt  :  error  of  rx 

Error  of  rx  -  ^^=^*  »  0».036 

Concluded  Greenwich  mean  time  of  end,     11^  38^.201  +  0».036  =  ll*"  38^.237. 

A  repetition  of  the  computation  gives  9^  55".944  for  the  Greenwich  mean  time  of  beginning, 
and  11^  38>°.251  for  that  of  ending. 

The  concluded  times  of  the  phases  are  therefore :  -^ 

Beginning  of  eclipae 

Begmniag  of  annulu.         10      7    47.6    (     Greenwich  Mean  Time. 
End  of  annulus 
End  of  eclipse 

This  time  of  beginning  is  about  10  minutes  before  sunrise  at  Sendai. 
For  the  position  angle  we  have :  — 

N  109    37  114      6 

^  180    51  «-     0    28 

P  290    28  113    32 

EUmenU  of  OcculUUion8,^^F^g6B  407—432  give  the  elements  for  the  prediction  of  the  times 
of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the  star,  those 
headed  Reditu  from  1883.0  give  the  quantities  necessary  to  reduce  the  mean  place  of  the  star 
at  the  beginning  of  1883  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric  con- 
junction of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the  star 
tlirough  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earth :  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The  system 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.    The  cone  circumscribing  the 

BFH   83 — 31 — 9 


h 
8 

m 

65 

66.6 

10 

7 

47.6 

10 

14 

64.2 

11 

86 

15.1 

490  THE  AMERICAN  EPHEMEBIS. 

moon  and  star  may  be  regarded  as  a  cylinder  having  every  where  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  linear  diame* 
ter  will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour  Angle  H  gives  the  common 
geocentric  hour  angle  of  the  moon  and  star  at  the  same  moment,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  Y  gives  the 
Besselian  co-ordinate  y  at  the  same  moment  Columns  x'  and  y'  give  the  hourly  variation  of 
X  and  y.  The  linear  unit  in  these  columns  is  the  earth's  equatorial  radius.  The  limiting  parai* 
lels,  north  and  south,  show  the  extreme  limits  of  latitude  within  which  the  occultation  will  be 
visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  ^  and  p  cos  f^,  are  to  be  computed  with 
three  or  four  places  of  decimals  by  the  formulae, 

^  sin  f/  as  G  sin  ^ 
p  cos  jf'  9a  F  cos  ^ 

already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  H  —  I 
will  be  the  local  hour-angle  at  this  same  moment.    Let  us  call  this  angle  h^  putting 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour*angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Downbs's 
table  on  the  two  following  pages.     This  correction  will  have  the  same  sign  as  h^. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus :  Compute  the  quanti- 
ties ^09  ^^9  ^^^  ^  horn  the  formulae 

^o"^  P  cos  f'  sin  ^ 

e'«  [9.4192]  cos  (Ao  +  i*o) 

r ^-±- 

r  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  and  subtracting 
0^.5  to  the  mean  time  of  apparent  conjunction,  we  shall  have  rough  times  of  the  phases  of  im- 
mersion and  emersion  for  farther  computation.     Let  us  then  put, 

Ti  ==  T  -   0^.5 
T,  =  T  +   0^.5 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  B.  A 
d,  the  declination  of  the  star. 
EPH  83 — 31 — 10 
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DOWNES'S  TABLE  GIVING  VALUES  OF  r. 

i  COMPUTISG  THE  TIME  AND  HOUfi-ANGLE  OF  APPAKENT  CONJUNCTION.           [| 
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DOWNES'8  TABLE  GIVING  VALUES  OF  t, 
FOB  COMPUTING  THE  TIME  AKD  HOUE-ANOLE  OF  APPISENT  CONJDNCnON. 


6  I  St) 


<l 

0 

0 

7 

H 

l(i 

U 

Ifi 

27 

9a 

34 

:th 

ah 

44 

•JSi 

»U 

3H 

r>ii 

44 

fta 

hh 

4» 

Rrt 

71 

M 

M 

77 

fW 

W 

tta 

64 

7* 

m 

«K 

78 

m 

71 

HI 

M 

74 

W) 

17 

77 

IIW 

80 

91 

m;2 

an 

93 

IM 

Hi 

flS 

m 

97 

1117 

KH 

99 

m 

m 

100 

im 

m 

101 

uu 

gi 

101 

no 

93 

109 

tin 

(W 

102 

iin 

93 

ItKt 

Mil 

HH 

nw 

IIW 

Mt 

iirV 

108 

>Mt 

101 

IflB 

ni 

101 

107 

91 

HM) 

UHi 

!NI 

«« 

Itl4 

8*1 

103 

m 

97 

101 

B7 

96 

100 

«t) 

94 

(CouclatUd  from  pTtetding  P<V-) 
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.  (2)  Compute  for  the  moments  T  +  ti  and  T  +  ry  the  following  quantities,  in  whfch  we  write 
r  for  each  of  the  quantities  r^  and  r^.  The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15**^  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number 
of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 

f   sa  p  ooa  ^  Bin  {ho+ r) 

ii   8s  j9  sin  f^  cos  d"^  p  cos  9/  sin  d  cos  (A©  +  t) 

e  «  [9-4192]  ^  cos  f/  cos  (A,  +  t) 

7f  »  [9.4192]  />  cos  ^'  sin  (i  sin  (Ao  +  r)  s  [9.4192]  f  sin  d 

y  ^Y+y^r. 

Compute  III,  Jtf,  ft  and  iV  from  the  equations 

m  sin  JIf  sa  j7  »  ? 
m  cos  JIf  =s  y  —  17 
n  sin  JV^  =  a/  —  $' 
n  cos  iV  =B  V  "•  V 

n'=»^- [8.2218]  n 

sm  0  =:  [0.5650]  m  sin  (JIf  -  2V) 
Then,  t\  and  (9  from  the  equations 

fe  = -- ^  cos  ( JIf -.  iV)  ^  L^-^T-J  coe  # 

The  quantities  t\  and  fj  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respectiye 
times  7  +  ri  and  7  +  ^s  to  obtain  the  Washington  mean  times  of  tlie  phases. 

Aj^  in  the  case  of  eclipses,  the  small  value  of  ti  will  give  an  accurate  result  for  one  phase,  and 
tUe  Idrge  value  an  ini^ccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  timo. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  ?,  17,  a?  and  y  for  the  moments  finally 
obtained.    If  the  times  are  correct  these  quantities  will  fulfil  the  condition 

V<a?-e)»+  (y^-nf  =  0.2723 

If  log  fli  sin  ( JIf  —  N)  a  9.4850  nearly,  a  recalculation  will  generally  be  necessary  to  deter- 
mine whether,  numerically,  sin  ^  <  1,  or  sin  ^  >  1,  In  the  latter  case,  the  impossible  value  of 
sin  4f  indicates  that  an  occnltation  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon^s  limb  is  within  the  errors  of  the  ephemerides  of  the  moon  and  star. 

In  such  casesjof  near  approach  to  the  moon^s  limb,  we  may  take  0  «  90^,  or  270^,  according 
as  m  sin  (  ilf  -^-N)  is  plus  or  minus;  and  for  finding  the  time  of  nearest  approach, 

_      nt  cos  ( Jf  —  J\r ) 
^ Hf 

Putting  TT  foit  the  moon^s  horizontal  parallax  the  distance  from  the  moon^s  li«ib  will  be 

TT  [m  sin  ( itf  -  JV)  —  0.2723], 
disregarding  the  sign  of  m  sin  ( Jlf  —  iV) ;  or,  allowing  for  the  augmentation  of  the  semi-diameter, 

7r[msin  (Jtf-JV)- 0.2723]  [1  +  «sinw], 

where  x  ^  p  cos  f'  cos  d  cos  (Ao  +  ^)  +  Z'  si"  f'  ^'^  ^ 
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The  position  angle,  P,  of  the  line  from  the  moon^s  centre  to  the  star  at  the  times  of  contact, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulsB :  — 

o 

P  =:i  N  +  (p  ^  180    for  immersion, 
P  «  iV  +  ^  +  180    for  emersion. 

The  angle  ^  is  to  be  taken  to  correspond  to  its  application  in  each  case,  namely : 

Immersion :     Second  quadrant  when  sin  ( JIf  —  N)  is  positive. 

Third    quadrant  when  sin  (  iif  »  N)  is  negative. 
Emersion :      First .    quadrant  when  sin  ( JIf  —  JV)  is  positive. 

Fourth  quadrant  when  sin  ( Jlf  —  JY)  is  negative. 

To  find  the  angle  from  the  vertex  we  compute  the  angle  C  from  the  formula :  — 

tanC«i±l^ 

in  which  the  value  of  t  corresponding  to  the  phase  is  to  be  used.     Then :  — 

V^P  -^  C 

is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east 

As  an  example  of  an  isolated  occultation  we  shall  compute  that  of  a  Virginis*,  on  1883, 
January  1,  as  seen  at  the  Observatory,  Cordoba,  of  which  the  position  L 

^  «  —  3r  25^.3 

X  ^  ^    0^  51".4 
From  (1)  of  eclipses  we  find, 

log  p  sin  ^  ss  ^  9.7145 
log  />  cos  f/  «       9.9315 

From  the  table  of  elements,  page  407 H « 

Hence,  h^  ^  H  -^  X         « 

From  the  table  we  find  the  corrections  to  apparent  conjunction 
for  latitude  =  31** ;  Ao  =  1^  20»° ;  a/  =  0.522,  to  be  bS^. 

Adding  this  to  the  time  of  geocentric  conjunction,  and  then  subtracting  and  adding  half  aa 
hour,  we  have  for  the  approximate  Washington  times,  to  be  used  in  the  computations, 

Immersion,    n  —  +  25"  =  +  0»>.42;     T  =  Jan.  1,  19'^  24«.2 
Emersion,     r,  =  +  85"»  =  +  P.42;     T  «  Jan.  1,  20''  24«.3 


+  df"  27«.4 
+  V  18».8 


ho 
r,  reduced  to  sidereal  time 

ho  +  r 

^  +  T  in  arc 

sin  d 

•    cos  d 

BAn(ho  +  r) 

p  cos  ^  sui  d 

cos(Ao  +  t) 

log? 

log  p  cos  if^  mn  d  cos  (Ao  +  '^) 

*     log  p  sin  ^  cos  d 

log  p  cos  ^  cos  (Ao  +  t) 

log  p  sin  f*  sin  d 

log  f'  «  [9.4192]  ^  cos  f)'  cos  ( Ao  +  t) 
log  1/  «  [9.4192]  />  cos  ^  sin  c2  sin  (  A^  +  r) 
BPH  83—31 — 14 


InnDonlon. 
h     m 

+  1  18.8 

+  25.1 

+  1  43.9 
+  25^  58^.5 

-  9.2627 
+  9.9926 
+  9.6414 

-  9.1942 
+  9.9537 

+  9.5729 

-  9.1479 

-  9.7071 
+  9.8852 

+  8.9772 

+  9.3044 

-  8.2548 


h      m 

+  1  18.8 

+  1  25.2 

+  2  44.0 
+  4r  O'.O 

-  9.2627 
+  9.9926 
+  9.8169 

-  9.1942 
+  9.8778 

+  9.7484 

-  9.0720 

-  9.7071 
+  9.8093 
+  9.9772f 
+  9.2285 

-  a4303 


USE  OF  THE  TABLES. 


495 


p  sin  ^  cos  d 
»  COB  f^  sin  d  cos  (Ao  +  r) 

Usmaf  t 

e 


I]BlD0niOII« 

-    0.5094 
+     0.1406 


Biii6nioii. 

-  0.5094 
+  0.1180 


y- 


y  —V 


1?' 
-,' 

log  m  sin  Jlf 

log  m  cos  M 
log     tan  Jlf 

log  n  sin  iV 
log  n  cos  JV 
log     tan  iV 

jir 

N 
M^N 

logsin(Jir-J\r) 

log  m 

logn 

logn' 

log  sin  iff 

log  cos  (Jlf— 2V) 

log  cos  ip 
[9.4d50]  -^  n' 

-~cos(M-iV) 

[9.4350]    .     , 


— 

0.3688 

+ 

0.2176 

+ 

0.3740 

— 

0.1564 

_ 

0.3991 

— 

0.3688 

— 

0.0303 

+ 

0.5224 

+ 

0.2016 

+ 

0.3208 

.. 

0.1641 

— 

0.0180 

— 

0.1461 

-^ 

9.1942 

— 

8.4814 

+ 

0.7128 

+ 

9.5062 

— 

9.1647 

— 

0.3415 

259*^  2f 

114  29 

144  33 

9.7634 

9J2022 

9.5471 

7.7689 

9.5306 

^ 

9.9110 

1.4333 

t%  (inaccurate) 
Washington  conjunction  +  r 
Washington  mean  time  of  phase 

Cordoba  mean  time  of  phase 

These  times  may  now  be  corrected  in  the  way  described  for  the  eclipses,  but  for  the  purposes 
of  prediction  this  correction  need  be  executed  only  for  the  emersion. 

BPH  83—31—15 


1.6661 

m 

+ 

22.1 

± 

43.6 

^ 

21.5 

+ 

65.7 

19  24.2 

19  2.7 

+ 

51.4 

19  54.1 

— 

0.3914 

+ 

0.7400 

+ 

0.5603 

+ 

0.1797 

.1— 

0.5632 

— 

0.3914 

— 

0.1718 

+ 

0.5224 

+ 

0.1692 

+ 

0.3532 

.. 

0.1641 

— 

0.0269 

-  0.1372 

+  9.2545 

-  9.2350 

-  0.0195 

+  9.5480 

-  9.1374 

-  0.4106 

+  133^43' 

111  14 

22  29 

9.5825 
9.3955 
9.5785 
7.8003 
9.5430 

9.9657 
1.5952 

9.9718 
1.6347 

m 

-  36.4 

±   40.4 

4-    4.0 

-  76.8 
20  24.3 

20  28.3 
+   51.4 

21  19.7 
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For  the  position  angles  from  the  north  point  of  the  moon's  limb  toward  the  east  we  have 

ImiDoraiao*  XmenioiL 


N 

114  29 

4 

O    1 

111  14 

<* 

160  10 

20  26 

-  180  0 

+  180  0 

P  94  39  311  40 

Prediction  of  Many  OccuUationi  for  a  CHven  Place, — ^When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied  in 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables  the  most  con- 
venient course-will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  407 — 432,  gives  H,  the  Washington  hour-angle  at  the  moment  of  geocentric 
conjunction*    The  corresponding  geocentric  hour-angle  at  the  place  will  be — 

AqssH— i        (^»  west  longitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station;  will  be  given  by  the  condition 
(  rssx;  or,  using  the  values  of  i  and  x, 

p  cos  fp'  sin  A  ^  a/  r 

A  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in  hours 
of  mean  time,  which  has  elapsed  since  geocentric  conjunction.     We  shall  therefore  have, 

A  «  Ao  +  r 

for  the  hour-angle  at  the  end  of  the  interval  r  after  geocentric  conjunction.     In  strictness,  r 

1 

should  here  be  multiplied  by  the  factor  1  +  A|*eoe»  because  the  star  moves  a  little  more  than  15^ 

in  an  hour  of  mean  time ;  but  the  error  arising  from  the  neglect  of  the  factor  is  too  small  to  be 
important,  as  it  will  affect  the  predicted  time  of  conjunctkin  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore, 

p  cos  ^sin  (Ao  +  t)  ssa  a/  T 

The  t)uantities  Ao  and  a/  being  derived  immediately  from  the  data  of  the  Ephemeris,  the  quantity 
r  is  readily  obtained  by  successive  approximation,  and  may  l>8  tabulated  as  a  function  of 
ho  and  d/.     The  computation  of  r  is  effected  as  follows.     We  have 

sin  (Ao  +  t)  =a  sin  Ao  +  2  sin  Jr  cos  ( A©  +  i r)  (1) 

The  value  of  r  in  arc  bemg  seldom  more  than  24^  we  may  put  r  itself  for  2  sin  ^  r.  The  equa- 
tion will  then  become 

p  cos  f/  sin  Ao  -f-  r  /»  cos  ^  cos  ( Ao  -f-  Jt)  ms  g/r 
from  which  we  find 

T «   V-  />  cos  y^  sin  Ao  .^. 

a/  —  k p  cos  f'cos  (Ao  +  Jt)  ^  ' 

To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

f  =s  />  cos  ^  sin  A 

f'  =  [9.41916]  /?  cos  f/  cos  A  ^^ 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.  If  we  then  put  f©  for  *©^  value 
of  6  corresponding  to  A  »  Ao,  and  S'l  for  the  value  of  f'  corresponding  to  A  »  Ao  +  j^  r,  we  shall 
have 


T  = 


a/- f'l 


W 


Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  Pi  from  the  table,  this 
equation  can  be  solved  only  by  successive  approximations.     The  approximations  converge  sa 
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rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  computing  values  of  t  for  the  two 
extremes  of  aK,  namely,  a/  =  0.48  and  ^  =  0.60,  because  the  approximate  values  of  r  can  then 
be  interpolated  for  all  intermediate  values  of  a/.     For  the  first  approximation  may  be  taken — 


Jt  =  SO""  sin  I  ;*o    (for  ^  «  0.48) 
Jr  =  40~sin|Ao    (for  a/ «  0.60) 


(5) 


8 

or,  the  approximate  values  of  r  may  be  taken  from  Mr.  Downes's  table,  just  given.  It  will  be 
best  to  make  the  computation  for  every  30  minutes  of  Ao,  and  to  find  the  intermediate  values  of  r 
for  every  10»°  by  interpolation.  Then  for  each  30°^  of  A©  we  take  ^  from  a  table  with  the  argu- 
ment Ao  +  J  T,  and  log  f  with  the  argument  A©,  and  thence  compute  r  by  (4).  If  the  value  of  r 
tf^us  arrived  at  differs  more  than  3"*  from  that  employed  in  taking  out  ?',  a  new  value  may  be 
used  to  correct  f^,  and  the  computation  may  be  repeated.  The  values  corresponding  to  d/ss0.51, 
vf  =s  0.54,  and  a/  =  0.57  can  then  bo  computed  with  the  single  interpolation  of  approximate 
values  of  r,  and  afterward  the  table  can  be  extended  by  interpolation  to  every  0,01  of  c'  between 
vf  s  0.48  and  osf  =  0.62.  It  will  be  best  to  compute  r  in  the  first  place  to  every  0.001  of  an 
hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.     We  shall  call  this  T&ble  I. 

The  values  of  -q  and  of  t/  may  then  be  tabulated  for  every  degree  of  the  star's  declination,  and 
every  10^  of  A.  It  will  not  be  recdly  necessary  to  compute  the  table  for  negative  values  of  d; 
since  by  putting 

1^1  ss       p  sin  ^  cos  d 

17s  as  ^  ^  cos  ^  sin  d  cos  A 

171  may  be  given  in  a  table  of  single-entry ;  and  taking  yi%  from  the  table  of  double-entry  for  a 
positive  d  we  shall  have  . 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  17  to  negative 
values  of  <2  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save  taking 
out  171  and  17s  separately. 

We  shall  call  this  table  for  17  Tdblt  Ily  and  the  corresponding  one  for  ij'  with  the  same  argu- 
ments Table  IIL    The  precepts  for  using  the  tables  will  then  be  as  follow: — 

From  Table  I  with  the  arguments  a/  and  H  -»  ^  »  A^  take  out  the  valuo  of  r.  It  will  be 
sufficient  to  use  the  nearest  0.01  of  a/,  r  will  be  of  the  same  sign  as  Aq.  Then,  enter  Table 
II  with  the  arguments  d  (the  star's  declination)  and  h  =»  ho  +  r^  and  take  out  the  value  of  17. 
Form  the  quantities  y  »  Y  +  |^  r,  and  y  —  7.  If  the  latter  quantity  lies  between  the  limits 
±  0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits  ±  0.33, 
it  is  almost  certain  that  there  will  not  be  an  occultation.  Between  the  years  1881  and  1890 
these  last  limits  may  be  reduced  to  ±  0.32,  and  cases  near  this  limit  may  be  rejected  if  |K  i> 
small.    A  convenient  rule  to  adopt  will  be — 

y'  <  0.10,  limits  «  ±  0.29 

10  <  /  <  0.15,  limits  »  ±  0.30 

15  <  y'  <  0.20,  limits  «  ±  0.31 

20  <  y'  limits  ^  ±  0.33  or  ±  0.32 

Here,  only  the  absolute  value  of  y'  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

If  y  —  17  falls  between  the  limits  thus  indicated,  take  the  values  of  S'  and  t/  from  their  appro* 
priate  tables  and  compute  o,  Q  and  A  from  the  equations 

c  sin  Q  =  |K  —  57' 
!?  cos  Q  s=s  x'  —  f  ' 

^  —  ( y  —  ^7 )  cos  Q 
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If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  or,  at  best,  the  moon  will  only 
graze  the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723;  compute 

,,«_?L^sinQ  cosP^g;^       ( P  <  180^ ) 

0.2723  sin  P 

T,  =  

V 

We  shall  then  hav 


Local  mean  time  of  immersion,  T— ^  +  T  +  ri  —  ti 
Local  mean  time  of  emersion,      T-^X  +  r-^  ti-^t^ 
Position  angle  from  north  toward  east  at  immersion,     Q  +  P 
Position  angle  from  north  toward  east  at  emersion,       Q  ^  P 

^n  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the  list 
of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  conditions  of 
possible  visibility  are : — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 

2.  The  quantity  If  —  ^,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
T  —  ^,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  »  >l  on  the  bottom  of  a  sheet  of 
paper,  and,  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
(1)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the  com- 
puter  passes  on.  Very  often  it  will  require  some  examination  to  find  whether  jET  —  >l  or  T  —  il 
falls  within  the  limits :  in  these  cases,  the  computer  may  mark  the  occultation  for  trial  and  leave 
the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less  than  a  day, 
and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked  for  trial. 

Phenomena  of  Planets  and  Satellites^  pages  436 — 467. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness. 

Disks  of  Mercury  and  Fenttf ,  pages  436  and  437. — The  angle  ^,  needed  in  reducing  meridian 
observations,  is  the  same  as  the  position  angle  of  the  great  circle  drawn  from  the  planet  through 
the  sun,  diminished  by  90^.  This  position  angle  is  reckoned  from  0^  to  360*,  as  in  the  measure- 
ment of  double  stars,  the  planet  taking  the  place  of  the  central  star. 

Satellites  of  Jupiter ^  pages  439 — 461. — The  times  of  phenomena  are  explained  at  the  foot  of 
each  page ;  the  diagrams,  on  page  439. 

Phenomena^  pages  468  and  469. — The  conjunctions,  quadratures,  etc.,  of  the  planets  are  in 
longitude,  but  the  conjunctions  of  the  moon  with  the  planets  are  in  right  ascension. 

Latitude  by  Observed  Altitude  of  Polaris. — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  gjEpbable 
error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of.acfi« 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 

AND  NAUTICAL  ALMANAC  FOR  1883. 


Thb  adopted  constants  of  precession,  natation,  and  abenration  are  those  of  Strutb  and  PxTxaSr 
namely: 


Pi^ecession  =  50.2411  +  0.0002268  I 
Nutation  «  9.2231  +  0.000009  t 
Aberration  -»  20.4451 

in  which  i  is  the  number  of  years  after  1800.0. 

The  obliquity  of  the  ecliptic  is  that  of  Hah  sen's  Tables  du  SoleU^  which  is  0"J32  greater  than  that 
of  Peters,  used  in  the  issues  of  this  Ephemoris  preceding  that  of  1882.  A  comparison  of  Hansen's 
mean  obliquity  with  that  of  Peters  and  Le  Verrier  at  different  epochs  is  given  in  the  following 
table: 


Epoch. 

Hansen. 

Pkters. 

Le  Verrier. 

H.— P. 

H.— L. 

1750 
1800 
1850 
1900 

23    28    18J9 
23    27    54.80 
23    27    31.42 
23    27      8.02 

1744 
54.22 

30.99 
7.76 

19.42 
55.63 
31.83 

ao3 

f-0.75 
-0.58 
-0.43 
-0.26 

—  1JJ3 

—  0.83 

—  0.41 

—  0.01 

The  fbrmulsB  for  reduction  of  places  of  the  fixed  stars,  page  280,  correspond  to  the  Star  TabkB 
of  the  American  Ephemerisy  Washington,  1869. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcohb's  fundamental  standard,  in 
the  catalogue  attached  to  the  Washington  Observations  for  1870,  Appendix  II,  with  the  following 
exceptions:  The  right  ascensions  of  the  48  circumpolar  stars  north  of  60°  north  declination  are 
from  Dr.  Gouiin's  Standard  Places  of  Fundamental  Stars,  second  edition.  United  States  Coast  Sui-vey 
Office,  1866.  Of  the  twelve  stars  south  of  50^  south  declination,  the  positions  of  /9Hydri,  aTrianguli 
Australis,  and  9  Octantis,  have  been  corrected  from  data  furnished  by  Dr.  Gould  ;  while  the  remaining 
nine  are,  as  before,  from  the  British  MmHcal  Mnanac  for  1848. 

The  right  ascensions  of  additional  stars  in  the  general  list,  for  which  no  apparent  places  are  given 
in  the  subsequent  section,  have  been  taken  partly  from  an  unpublished  investigation  of  the  positions 
of  the  zodiacal  stars,  partly  from  the  catalogue  of  the  Astronomische  Qesellschaft  of  1878,  and  a  few 
have  been  derived  from  recent  catalo;!ues  without  a  rigorous  reduction  for  equinox. 

The  mean  declinations  of  stars  ore  taken  from  Boss's  paper  in  the  Report  of  the  JSTorlhem  Boundanf 
Commission,  Washington,  1879,  for  all  stars  found  therein.  The  declinations  of  all  the  other  slurs 
have  been  reduced  to  the  same  standard,  except  those  of  the  additional  ones  above,  which  have  been 
taken  partly  from  the  Astronomische  Gesellschafl  list,  and  partly  from  places  in  recent  catalogues. 
To  the  apparent  places  of  Sirius  and  Procyon  have  been  applied  the  periodic  corrections  resulting 
from  AuwBRs's  investigations. 
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The  values  of  these  corrections  are:  — 

Teac  Birhifl. 

8 

1883.0         A  a  »  ~  0.036        A  <5 » 
1884.0         A  a  «=  —  0.019        A  J  = 


ProoyoOa 


n 

—  1.43 

—  1.41 


M 


A  a  =  —  0.026        A  J  -=  +  0.97 
A  o  «  —  0.016        A  d  =  4-  l-W) 


The  ephemeris  of  the  sun  is  constructed  from  Hansen  and  Olufsen's  TabUs  da  SoUUy  Ck>penhageii, 
1853,  except  that  Struye's  aberration  hfis  been  used.  This  is  equivalent  to  adding  0'M9  to  the  true 
longitudes,  but  does  not  affect  the  right  ascensions  and  declinations.  The  suu^s  rectangular  equatorial 
co-ordinates  have  been  computed  from  the  longitudes  and  latitudes  by  the  following  fbrmute: — 

X  Bs  JS  cos  X 

r  »  2{  sin  ;i  cos  tf  —  19.3  R  0 

Z  ==  i2  sin  ;i  sin  w  +  44^  le  )3 

The  reductions  to  mean  equinox,  1883.0,  ate  computed  by  die  formulu^ 

AJ5'=8+rsec«AA 

A  F«=  — Xcosw  AX-J-     A«—   9.4TUain(0  +  18r*) 

AZ'  =  —  XsinwAA- yA«  +  21.7  r  J«  sin  {  ©  +  187^ ) 

in  which  X  and  p  are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of 
the  date;  oi,  the  obliquity  of  the  ecliptic;  A  A,  the  reduction  of  longitude  for  precession  and  nutation 
from  Jauuaiy  0;  Aw,  the  reduction  of  the  mean  to  the  apparent  obliquity;  and  r,  the  part  of  the 
year  since  January  0.  The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decunala. 
The  correction  for  latitude  has  been  taken  from  Goetze's  paper  in  the  Mnmomical  Jounudf  Vol.  II, 
page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  frt>m  Professor  Newcomb's  hweatigO' 
fion  of  the  Dittanct  of  the  Sim  and  the  EUmaUs  which  depend  on  ii^*  is  8''.848.  The  adopted  semi- 
diameter  of  the  sun  at  the  earth's  mean  distance  is  16^  2^^  In  the  computations  pertaining  to 
eclipses,  Ressel's  semidtameter,  1&  59^^.788  has  been  used. 

The  right  ascension,  declination,  and  parallax  of  the  moon  are  derived  from  Hansen's  TMeg  de  la 
Laney  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Newcomb's  Ruearthu 
on  the  Motion  of  the  Moon^  Part  I,  p.  268,f  and  a  corrected  table  beiqg  substituted  for  Tabi?  XXXIV. 

The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  die  formula, 

5— 0.272274  IT +  2"5 

The  constant  2''.5  should  be  omitted  in  the  computation  of  eclipses  and  occultattons  as  due  entirely 
to  telescopic  and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  TMeM  of  MemKry^  Washington, 
1864.  They  are  based  on  the  older  theory  of  Le  Vebrieb,  published  in  the  Additions  to  the 
Connaisaanoe  dei  TempB  for  1848* 

The  ephemeris  of  Venus  is  derived  from  Mr.  Q.  W.  Hill's  TeAka  of  Vtmu^  Washington,  1873. 

The  ephemeris  of  Mars  is  derived  fix>m  manuscript  tables  constructed  from  Lindbnau's  Tableau 
Mr.  Hugh  Breen's  results,  contained  in  his  paper  0»  the  CorrtetUms  of  Lindenau's  Elemenia  of 
MarSf  published  in  the  Memoin  of  the  Rmfol  Arironondeal  Socktifj  VoL  XX,  have  also  been  discuaaed 
and  applied;  and  Lb  Vebrier's  secular  variations  of  the  elements  are  likewise  adopted.  The  fol- 
lowing are  the  coiTesponding  corrected  elements  and  annual  variations  for  Washington,  1855.0: — 


w 


n 


320  13  33.87    +  689101.1527    I 


IT 

»  333  23  17.84  -f 

65.9990  i 

Q 

»  48  25  55.29  + 

27.6997  t 

• 

ft 

»   1  51  2.20  .- 

0.02141  t 

e 

=»   19238",75  4. 

0.18549  t 

n 

«   e89050''.8927 

a 

=  1.5236915 

*  Astronomical  Observations  made  at  the  U,  8.  If  aval  Observatory,  Washington^  1865,  Appendix  II. 
t  Astronomical  Observations  made  at  the  U.  S.  Naval  Observatory,  Washington^  1875,  Appandix  II. 
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The  ephemeriB  of  Jupiter  is  derived  fit>m  manuscript  tables  constructed  from  Bouvard's  Tables, 
with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the  formulie. 

The  ephemeris  of  Saturn  is  derived  from  a  provisional  theory  constructed  by  Mr.  George  W. 
Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  Tables,  pub* 
lished  by  the  SmUhsoman  InstihUwn. 

The  semidjameters  of  the  planets  are  computed  i]:om  the  following  values:  — 

Autbority. 

Le  Verrier,  Theory  of  Mercury. 

Peirce,  from  the  Washington  Obser- 
vations of  1845  and  1846,  made 
with  the  Mural  Circle. 


SemlOtameter. 

LogDli 

Mercuiy 

3^ 

0.00 

Venus 

8.546  ±  0.086 

0.00 

Mars  (polar) 

2.842  ±  6.057 

0.25 

Jupiter  (polar) 

18.78    -t  0.067 

0.70 

Saturn  (polar) 

8.77    ±  0.039 

0.95 

Uranus 

1.68    ±  0.3 

1.30 

Neptune 

lJ2d 

1.48 

Jupiter  (equatorial) 

20.00 

0.70 

Saturn  (equatorial) 

9.38 

0.95 

The  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  are  adapted  to  Bessel's 
method,  using  the  special  forms  in  OHAUVEifET's  Spherical  and  Practical  Astronomy,  The  adopted 
semidiameters  are:^ 


Semidiameter  of  the  sun  at  distance  unity. 
Ratio,  radius  of  moon :  radius  of  earth  •    • 


959788 
0.27227 


The  eclipses  of  Jupiter's  satellites  are  computed  from  Todd's  ContinuatUm  of  Damoiseau's  Tables^ 
Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Woolhouse's  Tables,  Briti^ 
Mttttical  Almanac  for  1835,  Table  II  of  each  satellite  having  been  adapted  to  Damoiseait's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  numuscript  tables 
by  Professor  Newcomb. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except  those  for 
the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  prepared  from  the 
data  of  Professor  Newcomb's  Uranian  and  Nkptvnian  Systems^  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used.  The  positions 
have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors  of  the  Observatories, 
in  response  to  a  circular  issued  by  the  Superintendent  of  the  American  Ephemeris.  The  following 
results  of  Dr.  Albrecht's  adjustment,  Astronondacht  JVocftrtcA^  Band  95,  coL  129,  have  also  been 
adopted  :^^ 


Berlin  —  Greenwich   . 
Berlin  —  Paris    •        • 
Berlin  —  Vienna . 
Berlin  —  Altona . 
Berlin  —  Wilhelmshaven 
Berlin  —  Leiden . 
Berlin — Bonn    .        • 
Berlin — Manheira 
Berlin  —  Strassburg    • 
Berlin — Munich 
Berlin  —  Leipzig        • 
Berlin  —  GOttingen     • 


—  53  34.908 

—  44  13.883 
4-11  46.312 
— 13  48.555 

—  20  59.700 

—  35  38.557 

—  25  11.615 

—  19  44.392 

—  22  30.206 

—  7  8.778 

—  4  0.891 
— 13  48.666 


The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth  are  computed 
firom  the  elements  of  the  terrestrial  spheroid  derived  by  Bessel,  as  adapted  in  Table  III  of  Chau- 
tenet's  Spherical  and  Practical  Astronomy^  Vol.  II: — 

log  e  =  8.9122052 
^/  _  ^  =  —  11/  30".65  sm  2  f  +  1".16  sin  4  ^ 

log  p  =  9.9992747  -^  0.0007271  cos  2  ^  —  0.0000018  cos  4  ^ 
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Table  IV,  for  fiuding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for — 

( 1 )  An  altitude  of  Polaris  equal  to  45^ 

( 2 )  A  declination  of  Polaris  equal  to  -f  88°  41'  2(y^ 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  l^^  16™.4. 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the  date 
of  observation,  from  pages  302 — 313  of  this  volume. 
The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following  manner: — 
The  sun  has  been  computed  by  Mr.  Eastwood;  the  moon's  longitude,  latitude,  semidiameter  and 
horizontal  parallax,  by  Professor  Keith;  light  ascension  and  declination,  by  Professor  Vajx  Vleck; 
culminations,  by  Professor  Runkle;  lunar  distances,  by  Mi*.  W.  B.  Olfver;  Mercury  and  Vena«,  by 
Mr.  Austin;  Mars  and  Uranus,  by  Mr.  Ferrel;  Jupiter,  by  Professor  Kendaij.;  Jupiter's  Satellites, 
by  Mr.  W.  F.  McK.  Ritter;  Saturn,  by  Mr.  G.  W.  Hill  and  Mr.  R.  Bdchanan;  Neptune,  by  Mr. 
WiEssNER.  The  fixed  stars  have  been  prepared  by  Mr.  Wiessner,  Mr.  Looms,  and  Dr.  TowirsEim; 
the  general  constants  for  their  reduction,  by  Mr.  Ferrel;  the  occultations,  by  Mr.  Downes  assisted 
by  Mr.  Wiessner;  and  the  eclipses  have  been  computed  and  the  charts  projected  by  Mr.  Buchanan. 
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TABLE  I. 


COERECTION  HEQXnEED,  ON  ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOON'S    || 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
real. 


m 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 

Ride- 
real. 


0 


h. 


in 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0.000 
0.104 
0.328 
0.491 
0.655 

0.819 
0.983 
1.147 
1.311 
1.474 

1.638 
1.802 
1.966 
2.130 
2.294 

2.457 
2.621 
2.785 
2.949 
3.113 

3.277 
3.440 
3.604 
3.768 
3.932 

4.096 
4.259 
4.423 
4.587 
4.751 

4.915 
5.079 
5.2451 
5.406 
5.570 

5.734 
5.898 
6.062 
6.225 
6.389 

6.553 
6.717 
6.881 
7.045 

7.208 

7.372 
7.536 
7.700 
7.864 
8.027 

8.191 
8.355 
8.519 

8.683 
8.847 

9.010 
9.174 
9.338 
9.502 
9.666 


0^ 


p. 


m 
0 
0 
0 
0 
0 


9.830 

9.993 

10.157 

10.321 

10.485 


0  10.649 
0  10.813 
0  10.976 
0  11.140 
0  11.304 

0  11.468 
0  11.632 
0  11.795 
0  11.959 
0  12.123 

0  12.287 
0  12.451 
0  12.615 
0  12.778 
0  12.942 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


13.106 
13.270 
13.434 
13.598 
13.761 

13.925 
14.0Q9 
14.253 
14.417 
14.581 

14.744 
14.908 
15.072 
15.236 
15.400 


0  15.563 
0  15.727 
0  15.891 
0  16.055 
0  16.219 


0 
0 
0 
0 
0 


16.383 
16.546 
16.710 
16.874 
17.038 


0  17.202 

0  17.366 

0  17.529 

0  17.693 

0  17.857 

0  18.021 

0  18.185 

0  18.349 

0  18.512 

0  18.676 

0  18.840 
0  19.004 
0  19.168 
0  19.331 
0  19.495 


m 
0 
0 
0 


19.659 
19.823 
19.987 
0  20.151 
0  20.314 


0  20.478 
0  20.642 
0  20.806 
0  20.970 
0  21.134 

0  21.297 
0  21.461 
0  21.625 
0  21.789 
0  21.953 

0  22.117 
0  22.280 
0  22.444 
0  22.608 
0  22.772 

0  22.936 
0  23.099 
0  23.263 
0  23.4;^ 
0  23.591 

0  23.755 
0  23.919 
0  24.082 
0  24.246 
0  24.410 

0  24.574 
0  24.738 
0  24.902 
0  25.065 
0  25.229 

0  25.393 
0  25.557 
0  25.721 
0  25.885 
0  26.048 

0  26.212 
0  26.376 
0  26.540 
0  26.704 
0  26.867 

0  27.031 
0  27.195 
0  27.359 
0  27.523 
0  27.687 

0  27.850 
0  28.014 
0  28.178 
0  28.342 
0  28.506 

0  28.670 
0  28.833 
0  28.997 
0  29.161 
0  29.325 


ih. 


m  8 
0  29.489 
0  29.653 
0  29.816 
0  29.980 
0  30.144 


0 
0 
0 
0 
0 


30.308 
30.472 
30.635 
30.799 
30.963 


0  31.127 
0  31.291 
0  31.455 
0  31.618 
0  31.782 


0 
0 
0 
0 
0 


31.946 
32.110 
32.274 
32.438 
32.601 


2b. 


0  32.765 
0  32.929 
0  33.093 
0  33.257 
0  33.420 

0  33.584 
0  33.748 
0  33.912 
0  34.076 
0  34.240 

0  34.403 
0  34.567 
0  34.731 
0  34.895 
0  35.059 

0  35.223 
0  35.386 
0  35.550 
0  35.714 
0  35.878 


0 
0 
0 
0 
0 


36.042 
36.206 
36.369 
30.533 
36.697 


0  36.861 
0  37.025 
0  37.188 
0  37.352 
0  37.516 

0  37.680 
0  37.844 
0  38.006 
0  38.171 
0  38.335 

0  38.499 
0  38.663 
0  38.827 
0  38.991 
0  39.154 


4^  . 


S'- 


m 
0 
0 
0 
0 
0 


39.318 
39.482 
39.646 
39.810 
39.974 


0  40.137 
0  40.301 
0  40.465 
0  40.029 
0  40.793 

0  40.956 
0  41.1^ 
0  41.284 
0  41.448 
0  41.612 

0  41.776 
0  41.939 
0  42.103 
0  42.267 
0  42.431 

0  42.595 
0  42.759 
0  42.922 
0  43.086 
0  43.250 

0  43.414 
0  43.578 
0  43.742 
0  43.905 
0  44.069 

0  44.233 

0  44.397 
0  44.561 
0  44.724 
0  44.888 

0  45.052 
0  45.216 
0  45.380 
0  45.544 
0  45.707 

0  45.871 
0  46.035 
0  46.199 
0  46.363 
0  46.527 

0  46.690 
0  46.854 
0  47.018 
0  47.182 
0  47.346 

0  47.510 
0  47.673 
0  47.837 
0  48.001 
0  48.165 

0  48.329 
0  48.492 
0  48.656 
0  48.820 
0  48.984 


4b. 


m  8 
0  49.148 
0  49.312 
49.475 
49.639 
49.803 


0 
0 
0 


0  49.967 
0  50.131 
0  50.295 
0  50.458 
0  50.622 

0  50.786 
0  50.950 
0  51.114 
0  51.278 
0  51.441 

0  51.605 
0  51.769 
0  51.933 
0  52.097 
0  52.260 

0  52.424 
0  52.588 
0  52.752 
0  52.916 
0  53.080 

0  53.243 
0  53.407 
0  53.571 
0  53.735 
0  53.899 

0  54.063 
0  54.226 
0  54.390 
0  54.554 
0  54  718 

0  54.882 
0  55.046 
0  55.209 
0  55.373 
0  55.537 

0  55.701 
0  55.865 
0  56.028 
0  56.192 
0  56.356 

0  56.520 
0  56.684 
0  56.848 
0  57.011 
0  57.175 

0  57.339 
0  57.503 
0  57.667 
0  57.831 
0  57.994 

0  58.158 
0  58.322 
0  58.486 
0  58.650 

0  58.614 


5^ 


m  8 
0  58.977 
0  59.141 
0  59.305 
0  59.469 
0  59.633 

0  59.796 
0  59.960 
0.124 
0.288 
0.452 

0.616 
0.779 
0.943 
1.107 
1.271 

1.435 
1.599 
1.762 
1.926 
2.090 

2.254 
2.418 
2.582 
2.745 
2.909 

3.073 
3.237 
3.401 
3.564 
3.728 

3.892 
4.056 
4.220 
4.384 
4.547 

4.711 
4.875 
5.039 
5.203 
5.367 

5.530 
5.694 

5.858 
6.022 
6.186 

6.350 
6.513 
6.677 
6.841 

7.005 

7.160 
7.332 

7.496 
7.660 
7.824 

7.988 
8.152 
8.315 
8.479 
8.643 


For 
Seoonds. 


m 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
I 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


8.807 
8.971 
9.135 
9.298 
9.462 

9.626 

9.790 

9.954 

10.118 

10.281 

10.445 
10.609 
10.773 
10.937 
11.100 

11.264 
11.428 
11.592 
11.756 
11.920 

12.083 
ISI.247 
12.411 
12.575 
12.739 

12.903 
13.066 
13.230 
13.394 
13.558 

13.722 
13.886 
14.049 
14.213 
14.377 

14.541 
14.705 
14.868 
15.032 
15.196 

15.360 
15.524 
15.688 
15.851 
16.015 

16.179 
16.343 
16.507 
16.671 
16.834 

16.996 
17.162 
17.326 
17.490 
17.654 

17.817 
17.961 
18.145 
18.309 
18.473 


8 

0 

1 

2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 

57 
58 
59 


0.000 
0.003 
0.005 
0.006 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.082 
0.085 
0.087 
0.090 
0.093 

0.096 
0.096 
0.101 
0.104 
0.106 

0.109 
0,112 
0.115 
0.117 
0.120 

0.123 

0.126 
0.128 
0.131 
0.134 

0.137 
0.139 
0.142 
0.145 
0.147 

0.150 
0.153 
0.156 
0.158 
0.161 


For 
Sccouda. 


EPH  83 — 32 — 8 


TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
reaL 

gh. 

9"- 

10^ 

llh. 

12>»- 

13*^- 

14h. 

15^ 

For 
Seooods. 

m  I  m      B 

m      • 

m      8 

m     s 

ra 

s 

m      8 

m      8 

m      8 

8 

8 

0 

1  18.636 

1  28.466 

1  38.296 

1  48.125 

1  57.955 

2    7.784 

2  17.614 

2  27.443 

0 

0.000 

1 

1  IH.800 

1  28.630 

1  38.459 

1  48.289 

1  58.119 

2    7.948 

2  17.778 

2  27.607 

1 

0.003 

2 

1  18.964 

1  28.794 

1  38.623 

1  48.453 

1  58.282 

2    8.112 

2  17.941 

2  27.771 

2 

0.005 

3 

1  19.128 

1  28.958 

1  38.787 

1  48.617 

1  58.446 

2    8.276 

2  18.105 

2  27.935 

3 

0.008 

4 

1  19.292 

1  29.121 

1  38.951 

1  48.780 

1  58.610 

2    8.440 

2  16.269 

2  28.099 

4 

0.011 

5 

1  19.456 

1  29.285 

1  39.115 

1  48.944 

1  58.774 

2    8.603 

2  18.433 

2  28.263 

5 

0.014 

6 

1  19.619 

1  29.449 

1  39.279 

1  49.108 

1  58.938 

2    8.767 

2  18.597 

2  28.426 

6 

0.016 

7 

1  19.783 

1  29.613 

1  39.442 

1  49.272 

1  59.101 

2    8.931 

2  18.761 

2  28.590 

7 

0.019 

8 

1  19.947 

1  29.777 

1  39.606 

1  49.436 

1  59.265 

2    9.095 

2  18.924 

2  28.754 

8 

0.022 

9 

1  20.111 

1  29.940 

1  39.770 

1  49.600 

1  59.429 

2    9.259 

2  19.088 

2  28.918 

9 

0.025 

10 

1  20.275 

1  30.104 

1  39.934 

1  49.763 

1  59.593 

2    9.423 

2  19.252 

2  29.082 

10 

0.027 

11 

1  20.439 

1  30.268 

1  40.098 

1  49.927 

1  59.757 

2    9.586 

2  19.416 

2  29.245 

11 

0.030 

12 

1  20.602 

1  30.432 

1  40.2()1 

1  50.091 

1  59.921 

2    9.750 

2  19.580 

2  29.409 

12 

0.033 

13 

1  20.766 

1  30.596 

1  40.425 

1  50.255 

2 

0.084 

2    9.914 

2  19.744 

2  29.573 

13 

0.035 

14 

1  20.930 

1  30.760 

1  40.589 

1  50.419 

2 

0.248 

2  10.078 

2  19.907 

2  29.737 

14 

0.038 

15 

1  21.094 

1  30.923 

1  40.753 

1  50.583 

2 

0.412 

2  10.242 

2  20.071 

2  29.901 

15 

0.041 

16 

1  21.258 

1  31.087 

1  40.917 

1  50.746 

2 

0.576 

2  10.405 

2  20.235 

2  30.065 

16 

0.044 

17. 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2 

0.740 

2  10.569 

2  20.399 

2  30.228 

17 

0.046 

18 

1  21.585 

1  3L415 

1  41.244 

1  51.074 

2 

0.904 

2  10.733 

2  20.563 

2  30.392 

16 

0.049 

19 

1  21.749 

1  31.579 

1  41.406 

1  51.238 

2 

1.067 

2  10.897 

2  20.727 

2  30.556 

19 

0.052 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.402 

2 

1.231 

2  11.061 

2  20.890 

2  30.720 

20 

0.055 

21 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

2 

1.395 

2  11.225 

2  21.054 

2  30.884 

21 

0.057 

22 

1  22.241 

1  32.070 

1  41.900 

1  51.729 

2 

1.559 

2  1L388 

2  21.218 

2  31.048 

22 

0.060 

23 

1  22.404 

1  32.234 

1  42.064 

1  51.893 

2 

1.723 

2  11.552 

2  21.382 

2  31.211 

23 

0.063 

24 

1  22.568 

1  32.398 

1  42.227 

1  52.057 

2 

1.887 

2  11.716 

2  21.546 

2  31.375 

24 

0.066 

25 

1  22.732 

1  32.562 

1  42.391 

1  52.221 

2 

2.050 

2  11.880 

2  21.709 

2  31.539 

26 

0.068 

26 

1  22.896 

1  32.726 

1  42.555 

1  52.385 

2 

2.214 

2  12.044 

2  21.873 

2  31.703 

26 

0.071 

27 

1  23.060 

1  32.889 

1  42.719 

1  52.548 

2 

2.378 

2  12.208 

2  22.037 

2  31.867 

27 

0.074 

28 

1  23.224 

1  33.053 

1  42.883 

1  52.712 

2 

2.542 

2  12.371 

2  22.201 

2  32.031 

28 

0.076 

29 

r  23.387 

1  33.217 

1  43.047 

• 

1  52.876 

2 

2.706 

2  12.535 

2  22.365 

2  32.194 

29 

0.079 

30 

1  23.551 

1  33.381 

1  43.210 

1  53.040 

2 

2.869 

2  12.699 

2  22.529 

2  32.358 

30 

0.082 

31 

1  23.715 

1  33.545 

1  43.374 

1  53.204 

2 

3.033 

2  12.863 

2  22.692 

2  32.522 

31 

0.085 

32 

1  23.879 

1  33.708 

1  43.538 

1  53.368 

2 

3.197 

2  13.027 

2  22.856 

2  32.686 

32 

0.067 

33 

1  24.043 

1  33.872 

1  43.702 

1  53.531 

2 

3.361 

2  13.191 

2  23.020 

2  32.850 

33 

0.090 

34 

1  24.207 

1  34.036 

1  43.866 

1  53.695 

2 

3.525 

2  13.354 

2  23.184 

2  33.013 

34 

0.093 

35 

1  24.370 

1  34.200 

1  44.029 

1  53.859 

2 

3.689 

2  13.518 

2  23.348 

2  33.177 

35 

0.096 

36 

1  24.534 

1  34.364 

1  44.193 

1  54.023 

2 

3.852 

2  13.682 

2  23.512 

2  33.341 

36 

0.098 

37 

1  24.698 

1  34.528 

1  44.357 

1  54.187 

2 

4.016 

2  13.846 

2  23.675 

2  33.505 

37 

0.101 

38 

1  24.862 

1  34.691 

1  44.521 

1  54.351 

2 

4.180 

2  14.010 

2  23.839 

2  33.669 

36 

0.104 

39 

1  25.026 

1  34.855 

1  44.685 

1  54.514 

2 

4.344 

2  14.173 

2  24.003 

2  33.833 

39 

0.106 

40 

1  25.190 

1  35.019 

1  44.849 

1  54.678 

2 

4.508 

2  14.337 

2  24.167 

2  33.996 

40 

0.109 

41 

1  25.353 

1  35.183 

1  45.012 

1  54.842 

2 

4.672 

2  14.501 

2  24.331 

2  34.160 

41 

0.112 

42 

1  25.517 

1  35.347 

1  45.176 

1  55.006 

2 

4.835 

2  14.665 

2  24.495 

2  34.324 

42 

0.115 

43 

1  25.681 

1  35.511 

1  45.340 

1  55.170 

2 

4.999 

2  14.829 

2  24.658 

2  34.488 

43 

0.117 

44 

1  25.845 

1  35.674 

1  45.504 

1  55.333 

2 

5.163 

2  14.993 

2  24.822 

2  34.652 

44 

0.120 

45 

1  26.009 

1  35.838 

1  45.666 

1  55.497 

2 

5.327 

2  15.156 

2  24.986 

2  34.816 

45 

0.123 

46 

1  26.172 

1  36.C02 

1  45.832 

1  55.661 

2 

5.491 

2  15.320 

2  25.150 

2  34.979 

46 

0.126 

47 

1  26.336 

1  36.166 

1  45.995 

1  55.825 

2 

5.655 

2  15.484 

2  25.314 

2  35.143 

47 

0.126 

48 

1  26.500 

1  36.330 

1  46.159 

1  55.989 

2 

5.818 

2  15.648 

2  25.477 

2  35.307 

48 

0.131 

49 

1  26.664 

1  36.493 

1  46.323 

1  56.153 

2 

5.982 

2  15.812 

2  25.641 

2  35.471 

49 

0.134 

50 

1  26.828 

1  36.657 

1  46.487 

1  56.316 

2 

6.146 

2  15.976 

2  25.805 

2  35.635 

50 

0.137 

51 

1  26.992 

1  36.821 

1  46.651 

1  56.480 

2 

6.310 

2  16.139 

2  25.969 

2  35.798 

51 

0.139 

52 

1  27.156 

1  36.985 

1  46.815 

1  56.644 

2 

6.474 

2  16.303 

2  26.133 

2  35.962 

52 

0.142 

53 

1  27.319 

1  37.149 

1  46.978 

1  56.808 

2 

6.637 

2  16.467 

2  26.297 

2  36.126 

53 

0.145 

54 

1  27.483 

1  37.313 

1  47.142 

1  56.972 

2 

6.801 

2  16.631 

2  26.460 

2  36.290 

54 

0.147 

55 

1  27.647 

1  37.476 

1  47.306 

1  57.136 

2 

6.965 

2  16.795 

2  26.624 

2  36.454 

55 

0.150 

56 

1  27.811 

1  37.640 

1  47.470 

1  57.299 

2 

7.129 

2  16.959 

2  26.788 

2  36.618 

56 

0.153 

57 

1  27.975 

1  37.804 

1  47.634 

1  57.463 

2 

7.293 

2  17.122 

2  26.952 

2  36.781 

57 

0.156 

56 

1  28.138 

1  37.968 

1  47.797 

1  57.627 

2 

7.457 

2  17.286 

2  27.116 

2  36.945 

58 

0.158 

59 

1  28.302 

1  38.132 

1  47.961 

1  57.791 

2 

7.620 

2  17.450 

2  27.280 

2  37.109 

59 

0.161 

Side, 
real 

gh. 

gh. 

lO*^ 

11^ 

12^ 

13^ 

14b. 

IS*^ 

Por 
Seconds. 
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TABLE  IL— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
real. 

m 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 

26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 

54 

55 
56 
57 

58 
59 


Side- 
real. 


16*^ 


in 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


37.273 
37.437 
37.601 
37.764 
37.928 

38.092 
38.256 
38.420 
38.584 
38.747 


2  38.911 
2  39.075 
2  39.239 
2  39.403 
2  39.566 

2  39.730 
2  39.894 
2  40.058 
2  40.222 
2  40.386 


40.549 
40.713 
40.877 
41.041 
41.205 

41.369 
41.532 
41.696 
41.860 
42.024 

42.188 
42.352 
42.515 
42.679 
42.843 

43.007 
43.171 
43.334 
43.498 
43.662 

43.826 
43.990 
44.154 
44.317 


44.645 
44.809 
44.973 
45.137 
45.300 

45.464 

45.628 
45.792 
45.956 
46.120 


2  46.283 
2  46.447 
2  46.611 
2  46.775 
2  46.939 


IG'^- 


17h. 


m 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


47.102 
47.2(56 
47.430 

47.594 
47.758 

47.922 
48.085 
48.249 
48.413 
48.577 

48.741 
48.905 
49.068 
49.232 
49.396 

49.560 
49.724 
49.888 
50.051 
50.215 

50.379 
50.543 
50.707 
50.870 
51.034 

51.198 
51.362 
51.526 
51:690 
51.853 

52.017 
52.181 
52.345 
52.509 
52.673 

52.836 
53.000 
53.164 
53.328 
53.492 

53.656 
53.819 
53.983 
54.147 
54.311 

54.475 
54.638 
54.802 
54.966 
55.130 

55.294 
55.458 
55.621 
55.785 
55.949 

56.113 
56.277 
56.441 
56.604 
56.768 


17 


h. 


18' 


m 


2  56.932 


2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


57.096 
57.260 
57.424 

57.587 

57.751 
57.915 
58.079 
58.243 
58.406 

58.570 
58.734 
58.898 
59.062 
59.226 

59.389 
59.553 
59.717 
59.881 
0.045 

0.209 
0.372 
0.536 
0.700 
0.864 

1.028 
1.192 
1.355 
1.519 
1.683 

1.847 
2.011 
2.174 
2.338 
2.502 

2.666 
2.830 
2.994 
3.157 
3.321 

3.485 
3.649 
3.813 
3.977 
4.140 

4.304 
4.468 
4.632 
4.796 
4.960 

5.123 
5.287 
5.451 
5.615 
5.779 

5.942 
6.106 
6.270 
6.434 
6.598 


is'^- 


19^ 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


6.762 
6.925 
7.089 
7.253 
7.417 

7.581 
7.745 
7.908 
8.072 
8.236 

8.400 
8.564 
8.728 
8.891 
9.055 

9.219 
9.383 
9.547 
9.710 
9.874 


3  10.038 
3  10.202 
3  10.366 
3  10.530 
3  10.693 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


10.857 
11.021 
11.185 
11.349 
11.513 

11.676 
11.840 
12.004 
12.168 
12.332 

12.496 
12.659 
12.823 
12.987 
13.151 

13.315 
18.478 
13.642 
13.806 
13.970 

14.134 
14.298 
14.461 
14.625 
14.789 


3  14.953 
3  15.117 
15.281 
15.444 

15.608 


3 
3 
3 


3 
3 
3 
3 
3 


15.772 
15.936 
16. 100 
16.264 
16.427 


19^- 


20 


b. 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


16.591 
16.755 
16.919 
17.083 
17.246 

17.410 
17^74 
17.738 
17.902 
18.066 

18.229 
18.393 

18.557 
18.721 

18.885 

19.049 
19.212 
19.376 
19.540 
19.704 

19.868 
20.032 
20.195 
*i0.359 
20.523 


3  20.687 
3  20.851 
3  21.014 
3  21.178 
3  21.342 

3  21.506 
3  21.670 
3  21.834 
3  21.997 
3  22.161 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


22.325 
22.489 
22.653 
22.817 
22.980 

23.144 
23.308 
23.472 
23.636 
23.800 

23.963 
24.127 
24.291 
24.455 
24.619 

24.782 
24.946 
25.110 
25.274 
25.438 


3 
3 


25.602 
25.765 
3  25.929 
3  26.093 
3  26.257 


20^- 


21 


h. 


m  B 
3  26.421 
3  26.585 
3  26.748 
3  26.912 
3  27.076 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


27.240 
27.404 
27.568 
27.731 
27.895 

28.059 
28.223 
28.387 
28.550 
28.714 

28.878 
29.042 
29.206 
29.370 
29.533 


3  29.697 
3  29.861 
3  30.025 
3  30.189 
3  30.353 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


30.516 
30.680 
30.844 
31.008 
31.172 

31.336 
31.499 
31.663 
31.827 
31.991 

32.155 
32.318 
32.482 
32.646 
32.810 


3  32.974 
3  33.138 
3  33.301 
3  33.465 
3  33.629 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


33.793 
33.957 
34.121 
34.284 
34.448 

34.612 
34.776 
34.940 
35.104 
35.267 

35.431 
35.595 
35.759 
35.923 
36.086 


21 


h. 


22^ 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


36.250 
36.414 
36.578 
36.742 
36.906 

37.069 
37.233 
37.397 
37.561 
37.725 


3  37.889 
3  38.052 
3  38.216 
3  38.380 
3  38.544 

3  38.708 
3  38.871 
3  39.035 
3  39.199 
3  39.363 


3 
3 
3 
3 
3 


39.527 
39.691 
39.854 
40.018 
40.182 


3 
3 


40.346 
40.510 
3  40.674 
3  40.837 
3  41.001 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


41.165 
41.329 
41.493 
41.657 
41.820 

41.964 
42.148 
42.312 
42.476 
42.639 


3  42.803 
3  42.967 
3  43.131 
3  43.295 
3  43.459 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


43.622 
43.786 
43.950 
44.114 

44.278 

44.442 
44.605 
44.769 
44.9:)3 
45.097 

45.261 
45.425 
45.588 
45.752 
45.916 


23 


ah. 


m 
3 


46.060 
3  46.244 
3  46.407 
3  46.571 
3  46.735 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


22 


h. 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


46.899 
47.063 
47.227 
47.390 
47.554 

47.718 
47.882 
48.046 
48.210 
48.373 

48.537 
48.701 
48.865 
49.029 
49.193 

49.356 
49.520 
49.684 
49.848 
50.012 

50.175 
50.339 
50.503 
50.667 
50.831 


3  50.995 
3  51.158 
3  51.322 
3  51,486 
3  51.650 


51.814 
51.978 
52.141 
52.305 
52.469 

52.633 
52.797 
52.961 
53.124 
53.288 

53.452 
53.616 
63.780 
53.943 
54.107 

54.271 
54.435 
54.599 
54.763 
54.926 


3  55.090 
3  55.254 
3  55.418 
3  55.582 
3  55.746 


23^ 


For 
Seconds. 


8 

0 

1 

2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.0-^ 
0.025 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.082 
0.065 
0.087 
0.090 
0.093 

0.096 
0.098 
0.101 
0.104 
0.106 

0.109 
0.112 
0.115 
0.117 
0.120 

0.123 
0.126 
0.128 
0.131 
0.134 

0.137 
0.139 
0.142 
0.145 
0.147 

O.ICO 
0.153 
0.156 
0.158 
0.161 


For 
Seconds. 
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TABLE  III.— MEAN  SOLAR  INTO  SIDEBEAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 


m 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 

29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


0 


h. 


in 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0.000 
0.164 
0.329 
0.493 
0.657 

0.821 
0.986 
I.ICO 
1.314 
1.478 

1.643 
1.807 
1.971 
2.136 
2.300 

2.464 
2.628 
2.793 
2.957 
3.121 

3.285 
3.450 
3.614 
3.778 

o.v4v 

4.107 
4.271 
4.435 
4.600 
4.764 

4.928 
5.093 
5.257 
5.421 
5.585 

5.750 
5.914 
6.078 
6.242 
6.407 

6.571 
6.735 
6.900 
7.064 
7.228 

7.392 
7.557 
7.721 

7.885 
8.049 

8.214 

8.378 
8.542 
8.707 
8.871 

9.035 
9.199 
9.364 
9.528 
9.692 


Mean 
Solar. 


Qb. 


b. 


m 
0 
0 
0 
0 
0 


9.856 
10.021 
10.185 
10.349 
10.514 


0  10.678 
0  10.842 
0  11.006 
0  11.171 
0  11.335 

0  11.499 
0  11.663 
0  11.828 
0  11.992 
0  12.156 

0  12.321 
0  12.485 
0  12.649 
0  12.813 
0  12.978 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


13.142 
13.306 
13.471 
13.635 
13.799 

13.963 
14.128 
14.292 
14.456 
14.620 

14.785 
14.949 
15.113 
15.278 
15.442 


0  15.606 
0  15.770 
0  15.935 
0  16.099 
0  16.263 


0 
0 
0 
0 
0 


16.427 
16.592 
16.756 
16.920 
17.085 


0  17.249 

0  17.413 

0  17.577 

0  17.742 

0  17.906 

0  18.070 

0  16.234 

0  18.399 

0  18.563 

0  18.727 


0 
0 
0 
0 
0 


18.892 
19.056 
19.220 
19.384 
19.549 


2h. 


m  a 
0  19.713 
0  19.877 
0  20.041 
0  20.206 
0  20.370 

0  20.534 
0  20.699 
0  20.863 
0  21.027 
0  21.191 

0  21.356 
0  21.520 
0  21.684 
0  21.849 
0  22.013 

0  22.177 
0  22.341 
0  22.506 
0  22.670 
0  22.834 

0  22.998 
0  23.163 
0  23.327 
0  23.491 
0  23.656 

0  23.820 
0  23.984 
0  24.148 
0  24.313 
0  24.477 

0  24.641 
0  24.805 
0  24.970 
0  25.134 
0  25.298 

0  25.463 
0  25.627 
0  25.791 
0  25.955 
0  26.120 

0  26.284 
0  26.448 
0  26.612 
0  26.777 
0  26.941 

0  27.105 
0  27.270 
0  27.434 
0  27.598 
0  27.762 

0  27.927 
0  28.091 
0  28.255 
0  28.420 
0  28.584 

0  28.748 
0  28.912 
0  29.077 
0  29.241 
0  29.405 


2b. 


!h. 


m  s 
0  29.569 
0  29.734 
0  29.898 
0  30.062 
0  30.227 

0  30.391 
0  30.555 
0  30.719 
0  30.884 
0  31.048 

0  31.212 
0  31.376 
0  31.541 
0  31.705 
0  31.869 

0  32.034 
0  32.198 
0  32.362 
0  32.526 
0  32.691 

0  32.8^ 
0  33.019 
0  33.183 
0  33.348 
0  33.512 

0  33.676 
0  33.841 
0  34.005 
0  34.169 
0  34.333 


4b. 


0 
0 
0 
0 
0 


34.498 
34.662 
34.826 
34.990 
35.155 


0  35.319 
0  35.483 
0  35.648 
0  35.812 
0  35.976 

0  36.140 
0  36.305 
0  36.469 
0  36.633 
0  36.798 

0  36.962 
0  37.126 
0  37.290 
0  37.455 
0  37.619 


0 
0 
0 
0 
0 


37.783 
37.947 
38.112 
38.276 
38.440 


0  38.605 
0  38.769 
0  38.933 
0  39.097 
0  39.262 


m  a 
0  39.426 
0  39.590 
0  39.754 
0  39.919 
0  40.083 

0  40.247 
0  40.412 
0  40.570 
0  40.740 
0  40.904 

0  41.069 

0  41.233 

0  41.397 

0  41.561 

0  41.726 

0  41.890 
0  42.054 
0  42.219 
0  42.383 
0  42.547 

0  42.711 
0  42.876 
0  43.040 
0  43.204 
0  43.368 

0  43.533 
0  43.697 
0  43.861 
0  44.026 
0  44.190 

0  44.354 
0  44.518 
0  44.683 
0  44.847 
0  45.011 

0  45.176 
0  45.340 
0  45.C04 
0  45.668 
0  45.833 

0  45.997 
0  46.161 
0  46.325 
0  46.490 
0  46.654 

0  46.818 
0  46.983 
0  47.147 
0  47.311 
0  47.475 

0  47.640 
0  47.804 
0  47.968 
0  48.132 
0  48.297 

0  48.461 
0  48.625 
0  48.790 
0  48.954 
0  49.118 


5^- 


4b. 


m  a 
0  49.282 
0  49.447 
0  49.611 
0  49.775 
0  49.939 

0  50.104 
0  50.268 
0  50.432 
0  50.597 
0  50.761 

0  50.925 
0  51.089 
0  51.254 
0  51.418 
0  51.582 

0  51.746 
0  51.911 
0  52.075 
0  52.239 
0  52.404 

0  52.568 
0  52.732 
0  52.896 
0  53.061 
0  53.225 

0  53.389 
0  53.554 
0  53.718 
0  53.882 
0  54.046 

0  54.211 
0  54.375 
0  54.539 
0  54.703 
0  54.868 

0  55.032 
0  55.196 
0  55.361 
0  55.525 
0  55.689 

0  55.853 
0  56.018 
0  56.182 
0  56.346 
0  56.510 

0  56.675 
0  56.839 
0  57.003 
0  57.168 
0  57.332 

0  57.496 
0  57.660 
0  57.825 
0  57.989 
0  58.153 

0  58.317 

0  58.482 
0  58.646 
0  58.810 
0  58.975 


!h. 


5^- 


m  a 
0  59.139 
0  59.303 
0  59.467 
0  59.632 
0  59.796 

0  59.960 
0.124 
0.289 
0.453 
0.617 

0.782 
0.946 
1.110 
1.274 
1.439 

1.603 
1.767 
1.932 
2.096 
2.260 

2.424 
2.589 
2.753 
2.917 
3.081 

3.246 
3.410 
3.574 
3.739 
3.903 

4.067 
4.231 
4.396 
4.560 
4.724 

4.888 
5.053 
5.217 
5.381 
5.546 

5.710 
5.874 
6.038 
6.203 
6.367 

6.531 
6.695 
6.860 
7.024 

7.188 

7.353 
7.517 
7.681 

7.845 
8.010 

8.174 
8.338 

8.502 
8.667 
8.831 


rh. 


For 
Seconda. 


m 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


8.995 
9.160 
9.324 
9.488 
9.652 

9.817 

9.981 

10.145 

10.310 

10.474 

10.638 
10.802 
10.967 
11.131 
11.295 

11.459 
11.624 
11.788 
11.952 
12.117 

12.281 
12.445 
12.609 
12.774 
12.938 

13.102 
13.266 
13.431 
13.595 
13.759 

13.924 
14.088 
14.252 
14.416 
14.581 

14.745 
14.909 
15.073 
15.238 
15.402 

15.566 
15.731 
15.895 
16.059 
16.223 

16.388 
16.552 
16.716 
16.881 
17.045 

17.209 
17.373 
17.538 
17.702 

17.866 

18.030 
18.195 
18.359 
18.523 

18.688 


0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


0.000 
0.C03 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.143 

0.151 
0.153 
0.156 
0.159 
0.162 


For 
Seconda. 
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TABLE  m.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

1 

Mean 
Solar. 

1 

^h. 

gh. 

10^ 

llh. 

12^' 

13^^ 

14h. 

IS"^ 

Por 

Senonda. 

m 

m      8 

m      8 

m      8 

m      8 

m 

8 

m      8 

m      8 

m      8 

8 

8 

U 

1  18.852 

1  28.706 

1  38.565 

1  48.421 

1  58.278 

2    8.134 

2  17.991 

2  27.847 

0 

0.000 

1 

1  19.016 

1  2a873 

1  38.729 

1  48.5H5 

1  58.442 

2    8.if98 

2  18.155 

2  28.011 

1 

0.003 

2 

1  19.180 

1  29.037 

1  38.893 

1  48.750 

1  58.606 

2    8.463 

2  18.319 

2  28.176 

2 

0.005 

3 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

1  58.771 

2    8.627 

2  18.483 

2  28.340 

3 

0.008 

4 

1  19.L09 

1  29.365 

1  39.222 

1  49.078 

1  58.935 

2    8.791 

2  18.648 

2  28.504 

4 

0.011 

5 

1  19.673 

1  29.530 

1  39.386 

1  49.243 

1  59.099 

2    8.956 

2  18.812 

2  28.668 

5 

0.014 

6 

1  19.837 

1  29.694 

1  39.550 

1  49.407 

1  59.263 

2    9.120 

2  18.976 

2  28.833 

6 

0.016 

7 

1  20.002 

1  29.85H 

1  39.715 

1  49.571 

1  59.428 

2    9.284 

2  19.141 

2  28.997 

7 

0.019 

8 

1  20.166 

1  30.022 

1  39.879 

1  49.735 

1  59.592 

2    9.448 

2  19.305 

2  29.161 

8 

0.022 

9 

1  20.330 

1  30.187 

1  40  043 

1  49.900 

1  59.756 

2    9.613 

2  19.469 

2  29.326 

9 

0.025 

10 

1  20.495 

1  30.351 

I  40.207 

1  50.064 

1  59.920 

2    9.777 

2  19.633 

2  29.490 

10 

0.027 

11 

1  20.659 

1  30.515 

1  40.:J72 

1  50.228 

2 

0.085 

2    9.941 

2  19.798 

2  29.654 

11 

0.030 

12 

1  20.823 

1  30.680 

1  40.536 

1  50.393 

2 

0.249 

2  10.105 

2  19.962 

2  29.818 

12 

0.033 

13 

1  20.987 

1  30.844 

1  40.700 

1  50.557 

2 

0.413 

2  10.270. 

2  20.126 

2  29.983 

13 

0.036 

14 

1  21.152 

1  31.008 

1  40.865 

1  50.721 

2 

0.578 

2  10.434 

2  20.290 

2  30.147 

14 

0.038 

15 

1  21.316 

1  31.172 

1  41.029 

1  50.885 

2 

0.742 

2  10.598 

2  20.455 

2  30.311 

15 

0.041 

16 

1  21.480 

1  31.337 

1  41.193 

1  51.000 

2 

0.90G 

2  10.763 

2  20.619 

2  30.476 

16 

0.044 

17 

1  21.644 

1  31.501 

1  41.357 

1  51.214 

2 

1.070 

2  10.927 

2  20.783 

2  30.640 

17 

0.047 

18 

1  21.809 

1  31.665 

1  41.522 

1  61.378 

2 

1.235 

2  11.091 

2  20.948 

2  30.804 

18 

0.049 

19 

1  21.973 

1  31.829 

1  41.686 

1  51.542 

2 

1.399 

2  11.255 

2  21.112 

2  30.968 

19 

0.052 

20 

1  22.137 

1  31.994 

1  41.850 

1  51.707 

2 

1.563 

2  11.420 

2  21.276 

2  31.133 

20 

0.055 

21 

1  22.302 

1  32.158 

1  42.015 

1  51.871 

2 

1.727 

2  11.584 

2  21.440 

2  31.297 

21 

0.057 

22 

1  22.466 

1  32.322 

1  42.179 

1  52.035 

2 

1.892 

2  11.748 

2  21.605 

2  31.461 

22 

0.060 

23 

1  22.630 

1  32.487 

1  42.:M3 

1  52.200 

2 

2.056 

2  11.912 

2  21.769 

2  31.6-25 

23 

0.063 

24 

1  22.794 

1  32.651 

1  42.507 

1  52.364 

2 

2.220 

2  12.077 

2  21.933 

2  31.790 

24 

0.066 

25 

1  22.959 

1  32.815 

1  42.672 

1  52.528 

2 

2.385 

2  12.241 

2  22.098 

2  31.954 

25 

0.068 

26 

1  23.123 

1  32.979 

1  42.836 

1  52.692 

2 

2.549 

2  12.403 

2  22.262 

2  32.118 

26 

0.071 

27 

1  23.287 

1  33.144 

1  43.000 

1  52.857 

2 

2.713 

2  12.570 

2  22.426 

2  32.283 

27 

0.074 

28 

1  23.451 

1  33.308 

1  43.164 

1  53.021 

2 

2.877 

2  12.734 

2  22.590 

2  32.447 

28 

0.077 

29 

1  23.010 

1  33.472 

1  43.329 

1  53.185 

2 

3.042 

2  12.898 

2  22.755 

2  32.611 

29 

0.079 

30 

1  23.780 

1  33.637 

1  43.493 

1  53.349 

2 

3.206 

2  13.062 

2  22.919 

2  32.775 

30 

0.082 

31 

1  23.944 

1  33.801 

1  43.657 

1  53.514 

2 

3.370 

2  13.227 

2  23.083 

2  32.940 

31 

0.065 

32 

1  24.109 

1  33.965 

1  43.8-22 

1  53.678 

2 

3.534 

2  13.391 

2  23.247 

2  33.104 

32 

0.088 

33 

1  24.273 

1  34.129 

1  43.986 

1  53.842 

2 

3.699 

2  13.555 

2  23.412 

2  33.268 

33 

0.090 

34 

1  24.437 

1  34.294 

1  44.150 

1  54.007 

2 

3.863 

2  13.720 

2  23.576 

2  33.432 

34 

0.093 

35 

1  24.601 

1  34.458 

1  44.314 

1  54.171 

2 

4.027 

2  13.884 

2  23.740 

2  33.597 

35 

0X96 

36 

1  24.766 

1  34.6-22 

1  44.479 

1  54.335 

2 

4.192 

2  14.048 

2  23.905 

2  33.761 

36 

0.099 

37 

1  24.910 

1  34.780 

1  44.643 

1  54.499 

2 

4.356 

2  14.212 

2  24.069 

2  33.925 

37 

0.101 

38 

1  25.094 

1  34.951 

1  44.807 

1  54.664 

2 

4.520 

2  u.:m 

2  24.233 

2  34.090 

38 

0.104 

39 

1  25.259 

1  35.115 

1  44.971 

1  54.828 

2 

4.684 

2  14.541 

2  24.397 

2  34.254 

39 

6.107 

40 

1  25.423 

1  35.279 

1  45.136 

1  54.992 

2 

4.849 

2  14.705 

2  24.562 

2  34.418 

40 

0.110 

41 

1  25.587 

1  35.444 

1  45.300 

1  55.156 

2 

5.013 

2  14.869 

2  24.726 

2  34.582 

41 

0.112 

42 

1  25.751 

1  35.(i08 

1  45.464 

1  55.321 

2 

5.177 

2  15.034 

2  24.890 

2  34.747 

42 

0.115 

43 

1  25.916 

1  35.772 

1  45.629 

1  55.485 

2 

5.342 

2  15.198 

2  25.054 

2  34.911 

43 

0.118 

44 

1  26.080 

1  35.936 

1  45.793 

1  55.649 

2 

5.506 

2  15.362 

2  25.219 

2  35.075 

44 

0.120 

45 

1  26.244 

1  36.101 

1  45.957 

1  55.814 

2 

5.670 

2  15.527 

2  25.383 

2  35.239 

45 

0.123 

46 

1  26.408 

1  36.265 

1  46.121 

1  55.978 

2 

5.834 

2  15.691 

2  25.547 

2  35.404 

46 

0.126 

47 

1  26.573 

1  .%.429 

1  46.286 

1  56.142 

2 

5.999 

2  15.855 

2  25.712 

2  35.568 

47 

0.129 

48 

1  26.737 

1  36.593 

1  46.450 

1  56.306 

2 

6.103 

2  16.019 

2  25.876 

2  35.732 

48 

0.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2 

6.327 

2  16.184 

2  26.040 

2  35.897 

49 

0.134 

50 

I  27.086 

1  36.922 

1  46.778 

1  56.635 

2 

6.491 

2  16.348 

2  26.204 

2  36.061 

50 

:  0.137 

51 

1  27.230 

1  37.086 

1  46.943 

1  56.799 

2 

6.a56 

2  16.512 

2  26.369 

2  36.225 

51 

0.140    , 

52 

1  27.394 

1  37.251 

1  47.107 

1  50.9o4 

2 

6.820 

2  16.676 

2  26.533 

2  36.389 

52 

0.142    i 

53 

1  27.558 

1  37.415 

1  47.271 

1  57.128 

2 

6.984 

2  16.841 

2  26.697 

2  36.554 

53 

0.145 

54 

1  27.723 

1  37.579 

1  47.438 

1  57.292 

2 

7.149 

2  17.005 

2  26.861 

2  36.718 

54 

0.148 

55 

1  27.887 

1  37.743 

1  47.600 

1  57.456 

2 

7.313 

2  17.169 

2  27.026 

2  36.882 

55 

0.151    ' 

56 

1  28.031 

1  37.908 

1  47.704 

1  57.621 

2 

7.477 

2  17.334 

2  27.190 

2  37.047 

56 

0.153 

57 

1  28.215 

1  38.072 

1  47.928 

1  57.785 

2 

7.641 

2  17.498 

2  27.354 

2  37.211 

57 

0.156 

58 

1  28.380 

1  38.236 

1  48.093 

1  57.949 

2 

7.806 

2  17.662 

2  27.519 

2  37.375 

58 

0.159 

59 

1  28.544 

1  38.400 

1  48.257 

1  58.113 

2 

7.970 

2  17.826 

2  27.683 

2  37.539 

59 

0.162 

Mean 
Solar. 

8^- 

gh. 

lO'^ 

IP- 

12^ 

IS'** 

14b. 

15^ 

1 

Fop           1 
SecQDda.       ; 

1 
1 
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TABLE  ni— MEAN  SOLAR  INTO  SIDEREAL  TIME, 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 


m 
U 
1 
2 
3 
4 

5 

6 
7 
6 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 

38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

46 
49 

50 
51 
52 
53 

C4 

55 
56 

57 
58 
59 


16 


b. 


m  B 
2  37.704 
2  37.868 
2  38.032 
2  38.196 
2  38.361 

2  36.525 
2  38.689 
2  38.854 
2  39.018 
2  39.182 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


39.346 
39.511 
39.675 
39.839 
40.003 

40.168 
40.:O2 
40.496 
40.661 
40.825 

40.989 
41.153 
41.318 
41.482 
41.646 

41.810 
41.975 
42.139 
42.303 
42.468 


17^ 


2  42.632 
2  42.796 
2  42.960 
2  43.125 
2  43.289 

2  43.453 
2  43.617 
2  43.782 
2  43.946 
2  44.110 

2  44.275 
2  44.439 
2  44.603 
2  44.767 
2  44.932 

2  45.096 
2  45.260 
2  45.425 
2  45.589 
2  45.753 


2 
2 
2 
2 
2 


45.917 
46.082 
46.246 
46.410 
46.574 


2  46.739 
2  46.903 
2  47.067 
2  47.232 
2  47.396 


m 
2 
2 
2 
2 
2 


47.560 
47.724 
47.889 
48.053 
48.217 


If  eon 
Solar. 


le'^' 


2  48.381 
2  48.546 
2  48.710 
2  48.874 
2  49.039 

2  49.203 
2  49.367 
2  49.531 
2  49.696 
2  49.860 

2  50.024 
2  50.188 
2  50.353 
2  50.517 
2  50.681 


2 
2 
2 
2 
2 


50.846 
51.010 
51.174 
51.338 
51.503 


2  51.667 
2  51.831 
2  51.995 
2  52.160 
2  52.324 

2  52.488 
2  52.653 
2  52.817 
2  52.981 
2  53.145 


2 
2 
2 
2 

2 


53.310 
53.474 
53.638 
53.803 
53.967 


2  54.131 
2  54.295 
2  54.460 
2  54.624 
2  54.788 

2  54.952 
2  55.117 
2  55.281 
2  55.445 
2  55.610 

2  55.774 
2  55.938 
2  56.102 
2  56.267 
2  56.431 

2  56.595 
2  56.759 
2  56.924 
2  57.088 
2  57.252 


18^ 


m  8 
2  57.417 
2  57.581 
2  57.745 
2  57.909 
2  C3.074 

2  58.238 
2  58.402 
2  58.566 
2  58.731 
2  58.895 

2  59.059 
2  59.224 
2  59.388 
2  59.552 
2  59.716 

2  59.881 

3  0.045 
3  0.209 
3  Q.373 
3  0.538 

3  0.702 

3  O.t^ 

3  1.031 

3  1.195 

3  1.359 


19' 


17^- 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


1.523 
1.688 
1.852 
2.016 
2.181 

2.345 

2.509 
2.673 

3.002 

3.166 
3.330 
3.495 
3.659 
3.823 

3.988 
4.152 
4.316 
4.480 
4.645 

4.809 
4.973 
5.137 
5.302 
5.466 

5.630 
5.795 
5.959 
6.123 
6.287 


3  6.452 

3  6.616 

3  6.780 

3  6.944 

3  7.109 


m 
3 
3 
3 
3 
3 

3 

3 
3 
3 
3 

3 
8 
3 
3 
3 


7.273 
7.437 
7.602 
7.766 
7.930 

8.094 
8.259 
8.423 
8.587 
8.751 

8.916 
9.080 
9.244 
9.409 
9.573 


3  9.737 
3  9.901 
3  10.066 
?  10.23P 
3  10.394 

10.559 
10.723 
10.887 
11.051 
11.216 


3 
3 
3 
3 
3 


IS'^' 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


11.380 
11.544 
11.708 
11.873 
12.037 

12.201 
12.366 
12.530 
12.094 
12.858 

13.023 
13.187 
13.351 
13.515 
13.680 


3  13.644 
3  14.008 
3  14.173 
3  14.337 
3  14.501 

3  14.665 
3  14.830 
3  14.994 
3  15.158 
3  15.322 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


15.487 
15.651 
15.815 
15.980 
16.144 

16.308 
16.472 
16.637 
16.801 
16.965 


19^- 


20' 


m 
3 
3 
3 
3 
3 


17.129 
17.294 
17.458 
17.622 
17.787 


3  17.951 
3  18.115 
3  16.279 
3  18.444 
3  ia608 

3  18.772 
3  18.937 
3  19.101 
3  19.265 
3  19.429 

3  19.594 
3  19.758 
3  19.922 
3  20.086 
3  20.251 

3  20.415* 
3  20.579 
3  20.744 
3  20.908 
3  21.072 

3  21.236 
3  21.401 
3  21.565 
3  21.729 
3  21.893 

3  22.058 
3  22.222 
3  22.386 
3  22.551 
3  22.715 


3 
3 
3 
3 
3 


22.879 
23.043 
23.208 
23.372 
23.536 


3  23.700 
3  23.865 
3  24.029 
3  24.193 
3  24.358 

3  24.522 
3  24.686 
3  24.850 
3  25.015 
3  25.179 

3  25.343 
3  25.508 
3  25.072 
3  25.836 
3  26.000 


3 
3 
3 
3 
3 


26.165 
26.329 
26.493 
26.657 
26.822 


20' 


2V 


xn  s 
3  26.986 
3  27.150 
3  27.315 
3  27.479 
3  27.643 

3  27.807 
3  27.972 
3  28.1.36 
3  28.300 
3  28.464 

3  28.629 
3  28.793 
3  28.957 
3  29.122 
3  29.286 

3  29.450 
3  29.614 
3  29.779 
3  29.943 
3  30.107 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


30.271 
30.436 
30.600 
30.764 
30.929 

31.093 
31.257 
31.421 
31.586 
31.750 


3  31.914 
3  32.078 
3  32.243 
3  32.407 
3  32.571 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


32.736 
32.900 
33.064 
33.228 
33.393 

33.557 
33.721 

34.050 
34.214 


3  34.378 
3  34.543 
3  34.707 
3  34.871 
3  35.035 


3 
3 
3 
3 
3 


35.200 
35.364 
35.528 
35.693 
35.857 


3  36.021 
3  36.185 
3  36.350 
3  36.514 
3  36.678 


21^- 


22 


h. 


m  8 
3  36.842 
3  37.007 
3  37.171 
3  37.335 
3*37.500 


23 


b. 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


37.664 
37.828 
37.992 
38.157 
38.321 

38.485 
38.649 
38.814 
38.978 
39.142 


3  39.307 
3  39.471 
3  39.635 
3  39.799 
3  39.964 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


40.128 
40.292 
40.456 
40.621 
40.785 

40.949 
41.114 
41.278 
41.442 
41.606 

41.771 
41.935 
42.099 
42.264 
42.428 

42.592 
42.756 
42.921 
43.085 
43.249 


3  4.3.413 
3  43.578 
3  43.742 
3  43.906 
3  44.071 

3  44.235 
3  44.399 
3  44.563 
3  44.728 
3  44.892 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


45.056 
45.220 
45.385 
45.549 
45.713 

45.878 
46.042 
46.206 
46.370 
46.535 


22^^- 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


46.699 
46.863 
47.027 
47.192 
47.356 

47.520 
47.685 
47.849 
48.013 
48.177 


3  48.342 
3  48.506 
3  48.670 
3  48.834 
3  48.999 

3  49.163 
3  49.327 
3  49.492 
3  49.656 
3  49.820 

3  49.984 
3  50.149 
3  50.313 
3  50.477 
3  50.642 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


50.803 
50.970 
51.134 
51.299 
51.463 

51.627 
51.791 
51.956 
52.120 
52.284 

52.449 
52.613 
52.777 
52.941 
53.106 

53.270 
53.434 
53.598 
53.763 
53.927 

54.091 
54.256 
54.420 
54.584 
54.748 


3  54.913 
3  55.077 
3  55.241 
3  55.405 
3  55.570 

3  55.734 
3  55.898 
3  56.063 
3  56.227 
3  56.391 


23 


b. 


For 
Seooods. 


8 

0 

1 

2 
3 
4 

5 

6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 

47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


O.COO 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 

o.on 

0.074 
0.077 
0.079 

0.082 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 

0.148 

0.151 
0.153 
0.156 
0.159 
0.i62 


For 
Seconds. 


EPH  83 — 32 — 13 


TABLE  IV.— LATITUDE  BY  POLARIS. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED                 1 

Reduce  the  observed  a 

ALTITUDE  OF  POLARIS. 

Jtitude  of  Polaris  to  the  trije  altitude. 

Reduce  the  recorded  time  of  observation  to  local  sidereal  time.                                               | 

f  less  than  1^  16".4,  subtract  it  from  l'^  16^.4; 

If  the  sidereal  time  is  -|  between  1*^  16".4  and  13*^  16"».4,  subtract  1*^  16".4  from  it ;            | 

1  greater  than  13^  16".4,  subtract  it  from  25*^  16^.4; 

and  the  remainder  is  the  h«ur-angle  of  Polaris. 

With  this  hour*angle  take  out  the  correction  from  Table  IV,  and  add  it  to  or  subtract  it 

from  the  true  altitude,  according  to  its  sign.     The  result  is  the  latitude  of  the  place. 

Example.- 

-1883,  November  10,  at  9b  27^  27",  P.  M.,  mean  solar  time,  in  longitude  27^  east  of  Green- 

wich,  suppose  the  true  altitude  of  Polaris  to  be  27^  27' :  required  the  latitude  of  the  place. 

h     m     • 
Local  astronomical  mean  time  .                        •            •            .            •        9  27  27 

Reduction  from  Table  III,  for  9b  27™ 27-          .            .            .            •      +    1  33 

Greenwich  sidereal  time  of  mean  noon,  November  10,  page  183      .      15  17  12 

Reduction  from  Table  111,  for  longitude  (  =  11*  46»  east,  or  minus)      —    0  18 

Sum  (having  regard  to  signs)  equals  local  sidereal  time 

0  45  54  =  Qb  45«.9 

b     m 

1  16.4 

Subtract  sidereal  time    .            .                        •            •            •            .0  45.9 

Remainder  equals  hour-angle  of  Polaris         ...»        0  30J5 

• 

True  altitude                                  •            ,        ^  2^  27'.0 

Correction  from  Table  IV.            .            .        .    1  18.0 

Sum  equals  latitude                        .            .        +  %    9*0 

TABLE  IV     1883. 

Hoar-Angle. 

Qh. 

ih. 

2h. 

3"- 

411. 

5*^ 

m 

0         / 

o       / 

O         / 

o       / 

0         / 

0       t 

0 

- 1  18.7   .' 

-1  15.9    ' 

-1    7.9     ' 

-0  55.2    ' 

-0  38.6    ' 

-  0  19.5     ' 

5 

1  18.7     • 

»  '^■*   li 

»  '-^  ■ 

0  63.9    If 

0  37.1    J-* 

0  17.9    *•• 

10 

1  18.6   »• 

1  14.9   "•• 

1    6.1    "•» 

0  52.7        , 

0  35.5    *•• 

0  16.2    ^'^ 

15 

1  18.5   "• 

1  14.4   "•» 

1    5.1    '•• 

0  51.4    ^'l 

0  34.0    *•* 

0  14.5    ^-^ 

0.1 

0.6 

1.0 

1.4 

1.5 

1.7 

20 

-**^'*     09 

-*"-8    «« 

-1  *-^  1« 

-0  50.0    ,^ 

-0  32.5 

-  0  12.8          ! 

25 

»  188   "•' 

1  ".8   *•• 

1  3.1  •• 

0  48.7     •; 

0  30.9    ^'l 

0 11.1  \'i : 

30 

1  18.0   "•* 

1  18.5   y 

1    8.1   '•° 

0  47.3    *•* 

0  29.3    ^'^ 

0    9.3    *'® 

35 

1  17.8   ". 

1  11.8   "I 

1    1.0    •> 

0  45.9    *'t 

0  27.7   *•• 

0    7.6    '-' 

0.3 

0,7 

l.l 

1.4 

1.6 

1.7 

40 

-*"-^    03 

-m-1     07 

-0  59.9 

-0  44.5    ,^ 

-0  26.1 

-0  6.9 

45 

1  17.8   «-^ 

•  '"•"  «I 

0  58.8    ]'l 

0  43.1    \'l 

0  24.4    ^'l 

0  4.8  •; 

50 

1  16.8   "•" 

1 9.6  y" 

0  57.6 

0  41.6    *•' 

0  28.8 

0  8.5  '"^ 

55 

1  16.4   I* 

1    8.7   »■» 

0  56.4    ^^ 

0  40.1    ^-^ 

0  21.2   *•• 

-0  0.7  ••" 

60 

- 1  15.9   "•* 

-1    7.9   »•• 

-0P5.2    ^-^ 

-0  38.6    *•* 

-0  19.5   ^'^ 

+0  0.9  *•• 

Hoar-Angle. 

G''- 

nh. 

gh. 

9h. 

10^ 

iih. 

m 

0        / 

O         / 

0         / 

O          / 

0     / 

0     / 

0 

+  0    0.9     ' 

+  0  21.2    ' 

+  0  40.0    ,' 

+  0  56.1     ' 

+1  ^-^  01. 

+  116.1     ' 

5 

0    2.6      I 

0  22.9    ''^ 

0  41.5    ^-^ 

0  57.3     '^ 

1    9.8  "•" 

1  16.5  "•* 

10 

0    4.4     •« 

1  7 

0  24.6    \'l 

0  43.0    *•* 

0  58.5    ^'^ 

1  10.0   «f 

1  16.9   ••* 

15 

0  6.1  :l 

0  26.2    , 

0  44.4    ^-^ 

0  59.6   ^'^ 

1 10.8  :l 

1  17.8  " 

1.7 

1.6 

1.4 

1.1 

0.7 

OJ 

20 

+  0    7.8 

+  0  27.8 

+  0  45.8 

+  1    0.7   ,  , 

+  111.5 

+  117.6 

25 

0    9.5    J-^ 

0  29.4    ^-^ 

0  47.2    *•'* 

1    1.8   '•' 

1  18.8  "-^ 

1  17.8  ••' 

30 

0  11.2    ]'l 

0  31.0    ^'^ 

0  48.5    ^'^ 

1    2.8    ''I 

1  '^-s "! 

1  18.1    ••' 

35 

0  12.9    ^'^ 

0  32.5    ^-^ 

0  49.8    ^'^ 

1    3.8   ['' 

1  13.4    "•• 

1  18.3   ••» 

1.7 

1.5 

1.3 

0.9 

0.6 

0.1 

40 

+  0  14.6    ,^ 

+  0  34.0 

+  0  51.1 

+  *     *-^    10 

+  1  14.0   ^. 
^  "•«  0 

+  118.4 

45 

0  16.2    \'' 

0  35.5    ^'^ 

0  52.4    \'l 

1 5.'  i" 

1  18.6   •• 

50 

0  17.9    ^'^ 

0  37.0    ^'^ 

0  53.7   ^'^ 

1    6.6   "•• 

1  15.1   ••* 

1  18.6   *•' 

55 

0  19.5    \'' 

0  38.5    *•* 

0  54.9    ]'l 

'    '•'     • 

'  ^5«    06 

» •«•'  :i 

60 

+  0  21.2    ^'^ 

+  0  40.0    ^'^ 

+  0  56.1    **^ 

+  1    8.4   ••" 

+  1  16.1 

+  1  18,7  ••• 
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